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THURSDAY, OCTOBER 12, 2000 12:45 P. M

PROCEEDI NGS

---000---

DR. OSTRO W're comng to this AQAC neeting for

the year 2000. A couple of administrative things to start.

First, thanks to Rachel Broadwi n here fromour staff of
CEHHA for helping to arrange this whole event. And |
particularly want to thank all the scientific reviewers who
have cone to attend this neeting. | know all of you are
very busy with your own work and | was just thinking that we
have people fromevery corner of the Continental US. W
have New York, Atlanta, Seattle, and L.A covered, so we
just need sonebody fromKansas City, | think, to nake it
conplete. But we really do appreciate your com ng and
hel pi ng us go through sone of the scientific literature
here.

Sonme administrative things: first, bathroons are
on the third floor. There are steps here that you can take
down to the third floor and then out to the right. There
are restaurants back at the other place for our break if we
have tine -- actually, we're going to have coffee delivered
at the break, so that should be taken care of. W have a

Court Reporter here, so everything that is said will be
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recorded and on the record. And with that in mnd, | just
want to nake it clear that what we're |looking for is
comments on the scientific literature. W're not | ooking
for specific reconmendations on a level for a standard --
["ll go through in alittle bit nore detail in ny
i ntroduction exactly what the scientific issues are. W're
not going to be taking any formal "yes/no" votes on things.
And as Dr. Kleinman | eads the scientific discussion, |
think he' Il lay out nore of the types of issues that we want
totry to address. But this is an advisory neeting and
revi ew.

kay, we're now on the record. So this neeting
was actually initiated by Senate Bill 25, SB25, so called
"Children's Environmental Health Bill." It was enacted | ast
year -- passed |ast year -- and it specified new
requi renents for protecting children's health. And there's
three general requirenents of the bill. One is a Air
Qual ity Standards Review, which I'll be tal king about nore
in a second; second was a review of the toxic air
pollutants; and third was the establishnment of an air
nonitoring network throughout the State.

Regardi ng the Air Standards Review, basically our

office, the O fice of Environnental Health Hazard
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Assessnent, with the Air Resources Board, is responsible now
for reviewing all the State health-based anbient air quality
standards, and with the idea of determ ning whether or not
the current standards adequately protect public health
particularly in response to children and infants with an
adequate margin of safety. And also within that franmework,
we' re supposed to be determ ning which pollutant to review
first if any pollutants are determ ned not to be health-
protective.

So the Agenda is laid out here and I'm al so
passi ng along the copies of all the tal ks and agenda witten
out on the first page. And we do plan to stick pretty much
to the tinme framework. [It's pretty tight, so bear that in
mnd. W have to |leave this hall at 5:00 today, and
tonorrow we' Il be starting at 9:00 and hopefully w appi ng up
around 3: 30.

So this scientific review process started with
I nvestigator Reports. The Investigator Reports and the
i nvestigators, I'll specify in a subsequent slide. But each
pol | utant was assi gned one experts, or two experts in sone
cases, and these reports were then sent to OEHHA and the ARB
staff. And the idea was to get a sunmary of the literature

-- of the nost relevant literature, not an exhaustive
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summary -- but to try to ook at the scientific evidence
that was nost relevant for standards review and al so nost

rel evant regarding health effects for children and infants.
And OEHHA, with support from ARB, the Air Resources Board,
then attenpted to summari ze sone of these reports and al so

i ncorporate sone other information from other sources. And
our sumaries are included in that report. And the ful
Consul tant Reports, as nost of you know, are in the back now
in the Appendix of this blue report. W've gone through two
publ i c workshops, and this is the third workshop, getting
AQAC review, and then we'll be making formal recomendati ons
to the Air Resources Board.

Here's the Investigators listed. And as |long as
|"ve got the Investigators listed, let ne take this
opportunity to say that | reserved a roomat a restaurant
tonight so that all of the scientific reviewers and
consul tants could neet and di scuss the issues, or discuss
the di nner, or discuss whatever they m ght want to discuss.

And it's going to be at an Italian restaurant in Berkel ey
that's highly recormended. And I think Mke Kleinman wl|l
be circulating a sign-up sheet to see if everyone wants to
attend. So it's about ten or 15 m nutes away from here.

There's other places as well, but this is a good pl ace.
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So here's the Investigators. And we al so have
four ongoi ng AQAC nenbers, Drs. Kleinmn, Gong, Bal nes and
Sherwin. And John Balnes will be here, | think, inalittle
while, and we're happy to have you back for another AQAC
nmeeting. And we have three consultants that have been
invited, Mary White from ATSDR, Kent Pinkerton from Davis,
and Dennis Shusterman fromU C.S.F. W also have three
menbers fromthe Air Resources Board, Shankar Prasad,
Deborah Drechsler, and Barbara Weller. W have Bart Cruz
here fromthe Research Division at ARB, Steve Brown as well,
and from OEHHA, we have Ceorge Al exeeff who is Deputy
Director for Science Policy -- Science Affairs, Scientific
Affairs, sonmething |ike that -- and Melanie Marty who is
Chi ef of the Air Toxicol ogy and Epi dem ol ogy Secti on.

So the schedule is that, based on what we hear
today and getting public comments as well, we'll be
conpl eting a report by Novenber 7th and issuing it to the
Air Resources Board. There will be another public coment
period and then the Air Resources Board will be neeting in
Decenber to review our recomendati ons. So by the end of
this year, we're supposed to review the adequacy of the
standards and we're supposed to then take two years to

review that standard which is given the highest priority for
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review. And then after that two-year period, we'l
basi cal |y have one year per pollutant for any other
pollutants that we need to review and potentially revise.

We have eight different State standards that we're
going to be | ooking at today, and we're actually going to be
conmbi ning PM 10 and sulfates, so it's actually seven
di fferent sessions |leading off with Hydrogen Sulfide. And
in our owm review in determning the prioritization, as wel
as whi ch standards we thought m ght not be currently
protective, we used five different criteria. W |ooked at
first the extent of the evidence of health effects reported
at or near the current standard. Secondly, we weighed the
nature and severity of those health effects, whether we were
tal ki ng about hospitalization and nortality vs. naybe sone
very mld and reversible effects. W |ooked at the
magni tude of the risk expected. W |ooked at the evidence
indicating that children may be a particularly susceptible
popul ation. And al so we | ooked at the degree of exposure --
the degree of current exposure -- relative to the standard.

So these were the five factors that we used to try to
determine the inportance of the different pollutants in
terms of reviewing them And basically our results suggest

that health effects may be occurring in infants and
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children, and other potentially sensitive subgroups, at or
near | evels corresponding to the current California Anbient
Air Quality Standards. And what we did is then divide the
standards into two different tiers. For Tier 1, it includes
those pollutants for which we thought the scientific

evi dence indicated that there were potential risks at or
near the standard where the evidence was pretty strong. And
that includes PM 10 and sul fates, ozone and nitrogen

di oxide. This is the CEHHA and ARB recommendati ons. And
Tier 2 included those pollutants for which the scientific
evi dence was | ess certain about potential risks or the
effects were maybe occurring at |evels higher than the
current standards, or where public health protection m ght
be provi ded through other regul atory prograns throughout the
state. And that included | ead, hydrogen sulfide, carbon
nonoxi de and sul fur di oxi de.

So the specific questions that we want to address
today is whether you basically agree with our
recommendati ons regarding these two tiers about the adequacy
of the current standards in protecting susceptible
popul ati ons, particularly children and infants; and second,
if you do agree with our tiers, which pollutant should be

the first one that we begin to review and possibly revise.
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So |l will nowturn the neeting over to M chael
Li psett, who will provide a summary for the first pollutant,
hydrogen sulfide. | guess one other comment just about how

we intend to work each of the pollutant reviews, either
M chael or I will provide a very brief summary of our
summary of what our recomendati on was, and then we'll turn
it over to Mchael Kleinman to begin the scientific review,
and then Mchael will then summarize, | think, what his
sense of the scientific discussion is about five mnutes
before the end of that period. Gay? So M chael Lipsett.
DR. LIPSETT: kay, thanks, Bart. As Bart said,
either he or I will be giving a very brief -- and this is
like a two or three mnute sunmary of our summary. And each
of the Investigators will be available to the commttee
menbers and ot her consultants to ask about nore in-depth
sorts of issues related to the science. kay, so
want to start with hydrogen sulfide. The principal sources
for this in California are sewer, gas and petrol eumrefining
and geot hermal sources. The current standard was set back
in 1969 at 30 ppb (parts per billion). And this was sent to
protect agai nst odor annoyance, which is the principa
health effect expected at this |level. Even though

bi ochem cal | y hydrogen sulfide acts a lot |ike cyani de and
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can be lethal at high concentrations, at the ambient
concentrations that we're tal king about, these are the
principal effects -- odor annoyance and the associ at ed
synpt ons of headache and nausea.

Now t his 1969 study was based on a roundi ng-up of
the geonetric mean odor detection threshold based on a study
done by the former State Departnent of Public Health. And
then in 1985, John Anpore did a literature review and
anal ysis of a variety of different odorants for the Air
Resour ces Board, and sunmarized 26 studies that had | ooked
at the odor detection threshold for hydrogen sulfide. And
what he found was that the geonetric nean of those studies
was actually 8 ppb, which is about a quarter of the
standard. And interestingly, of those 26 studies that he
had eval uated, they did not include the one that had been
done by the State Departnent of Public Health. Now he had
also estimated in this report that exposures at the current
| evel, or the current standard, were likely to be annoying
to about forty percent of adults. And he indicated al so
that olfactory sensitivity tends to decline with age so
that, say, a 16-year-old m ght be expected to have an odor
detection threshold of about 4 ppb, whereas sonmeone who is

around 60 or so, it would be four tines that. So basically,
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we put this at a relatively low priority. W put it in Tier
2 in part because the levels found throughout nost of the
state are very very lowrelative to the standard and in part
because the effects that one woul d expect from exposure to
hydrogen sul fide at the anbient level are really not very
serious conpared with those of the other pollutants. So
that's basically it. Mchael, do you want to take over now?

DR. KLEINVAN:  Thank you. What 1'd like to do is
first ask JimCollins if he has any anplification that he'd
like to make to what M ke Lipsett has just given us.

DR. OSTRO The Reporter just asked ne to have
each of us identify thensel ves before we speak.

DR. COLLINS: Ckay, that was Bart Ostro. Jim
Collins. One of the reasons it was assigned to | ocal staff
to reviewthis is because we had recently devel oped acute
exposure | evels and chronic exposure |levels for hydrogen
sulfide for the Air Toxics Hot Spots Program And our acute

| evel s are one-hour exposure. And basically for that, we

selected the Anbient Air Quality Standard. For the chronic,
we used a study in animals and used various uncertainty
factors and other adjustnents. And that's why basically we
took our reports, conbined them and in addition to sonme of

the earlier know edge about hydrogen sulfide fromthe State
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Standard to cone up with our report because basically we had
| ooked at these chemcals recently. And | don't have much
nore to add to that except one of the things that has
changed is the Anerican Thoracic Society said that sonething
that interferes with your quality of |ife can be considered
an adverse health effect. And I don't know how | ow ki ds can
detect the stuff. And after a while, sonetines after you
det ect sonething that stinks, just when you snell it again,
it brings up various psychosomatic things. But again, the
State standard is not that often exceeded. And | can
certain agree that right now, based on the data avail abl e,
Tier 2 is an appropriate place to put this chem cal

DR. KLEINVAN: Ckay, I'd like to open this up to
any comments from nenbers of the cormittee or the
consul tants.

DR. GONG This is Dr. Gong. | have two comments.

One is a question. Do you have a feel for the nunber of

conpl aints of odor problens related to hydrogen sulfide in
the State?

DR. COLLINS: Not recently, but we could check
with the Air Districts.

DR. GONG | nean, | would inagine maybe by | and

fills or other things, but again, is it really due to
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hydrogen sul fi de as opposed to other things? And I know the
neasured concentrations nmay be |ow, but there are stil
conpl ai nts of odors.

DR. COLLINS: Sure. And sone of the things have
been |i ke schools in Contra Costa County near the
refineries, but it's probably not just H2S, it's probably
total reduced sul fur or --

DR. GONG So it nmay be a tough situation to
di ssect.

DR. COLLINS: Maybe it shouldn't be | ooked at just
in isolation for some of those conplaints and | don't know
about -- sonme people fromthe South Coast Air District are
here today, whether they have a feel for recent conplaints
that m ght be due to hydrogen sulfide?

DR. GONG  Ckay, just sonething that canme to ny
mnd. And the other itemwas this review by Arbore in 1985,
| was struck by the comments here and | was wondering, do we
know about the quality of these studies -- the scientific
qual ity of these studies?

DR. COLLINS: Well generally, they appeared in
ei ther respectabl e text books or the peer review literature.

They were very heterogeneous, but they weren't just sort of

unpubl i shed industry reports, they were sonething that at
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| east seened to have sone peer review to them

DR LIPSETT: Neverthel ess, the odor detection
threshold -- oh, I"'msorry, this is Mchael Lipsett, yes --
span five orders of magnitude, which is pretty unbelievable.

There was probably a substantial heterogeneity in the
qual ity of the studies that were done.

DR. GONG And | assume that there is no data in
children, so we really have --

DR. COLLINS: A little bird just told ne
sonmething. There's an air district in Lake County. And
earlier, around the geysers, the levels were often around 30
ppb. And there were lots of conplaints from people. Now
it's nore like 4 or 5 ppb and it's nmuch | ess conplaints, so
that's sort of anecdotal. Robert Reynolds, who is the air
pol lution control officer up there, has been very concerned
with sul fur odors for the |last 20 years. And so if people
are happier up there, it's probably inproved.

DR. GONG | was just conmenting. | assune that
there's virtually no data on children's response to hydrogen
sul fide?

DR. COLLINS: Not specifically to hydrogen
sulfide. There is sone data on other odorants, but that

m ght be of interest, sonething that could be pursued if
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people are interested in the problem

DR. GONG Certainly for SB25, that would probably
be a reasonable research area to | ook into perhaps.

DR. COLLINS: Sounds interesting, yeah.

DR BALMES: Deborah?

DR. DRECHSLER: As to where there are actually
conpl aints, they do get conplaints on hydrogen sulfides in
the Santa Barbara area. The offshore oil platfornms produce
nore gas than oil, and it does have a lot of sulfur init.
And periodically, the platfornms vent so that they don't bl ow
up, and it kind of snells up the conmunity, but I don't have
any i dea what the concentrations would be. It would be
substantially diluted by the time it hits shore because the
platforns are a m ninumof two mles offshore.

DR. SHERW N. Just a quick coment which pertains
to effects of hydrogen sulfide. Oher than odor, there are
pot enti al pat hophysiologic effects that I had not heard nuch
about. For exanple, a lot of people that are on
chenot herapy, a little nausea and vonmiting would be greatly
potentiated by something that's noxious snelling. Secondly,
pregnant wonen who can get easily nauseous and undergo
vomting. So the big question is, aside fromthe annoying

snell, do we have any data pertaining to adverse

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




15

pat hophysi ol ogi c effects |ike exacerbation of nausea and
vom ting in people who are susceptible, like
chenot her apeuti ¢ peopl e and pregnant wonen, in particular.

DR. LIPSETT: |'mnot aware of any data |ike that,
Jim Do you know of something? This is Mchael Lipsett.

DR KLEINVAN:  Uh, Jim this is Mke Kl einnman.
was just wondering, in | ooking at sonme of the health
indicators, the one article by Kilbourne and Washburn on
fi ndi ng neurophysiol ogi cal effects, would you be able to
comment on that study, whether --

DR COLLINS: Well, first of all, | feel it was
somewhat anecdotal and | believe Kilbourne is on the faculty
at Southern Cal. Maybe Dr. Gong would be nore famliar with
-- and there weren't that many actual neasurenents, but it
was sort of like it's inthe literature, it's just something
to go on. And certainly I1'd like to see a nore conplete
study, but at least it seened to be relevant to the topic.

DR. KLEINVAN: But it was interesting that he was
reporting effects down at about 10 ppb in that study, which

DR. COLLINS: Well based on the Anpore study,
there would be a | ot of people who could detect at that

| evel, and sone people could be annoyed based on the
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di stribution that's expect ed.
DR. WHITE: | had a question. This is Mary Wite.
Do we have a sense of how nany people in California nay be
exposed to levels that are considered at |east annoying? |Is
it just a few nei ghborhoods near a few facilities, or do you
have a sense of the nagnitude here?

DR. COLLINS: | would not say it's w de-spread,
but there are "hot spots.” There are the geysers, there are
the oil conpanies, paper mlls. Sonetines where supposedly
there were five mllion pounds of hydrogen sulfide enmtted
fromhot spots facilities a couple of years ago. Obviously,
they're hopefully not all in one area, but there's a little
bit, | think, predicted fromeach oil drilling operation.
think it's nore scattered in specific areas, rather than
wi despread. That woul d be ny i npression.

DR. WHI TE: But the nunber of children who may be
exposed -- are we dealing with like in the 100's, the
t housands?

DR COLLINS: | think it would be thousands we're
tal ki ng about right around oil refineries. There's one
school not far fromwhere | live and they' re tal ki ng about
relocating it because it's so close to a refinery where

there's often mal odorous sul fur conpounds com ng out.
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M5. MARTY: This is Melanie Marty. Just a comment
on that question. The oil refineries in California are
| ocated in populated areas. |It's either the San Francisco
Bay Area or along the Southern Coast, so H2S does inpact a
| ot of people.

DR KLEINVAN: In ternms of the levels SO2 in the
envi ronnment - -

DR, COLLINS: S02?

DR. KLEINVAN: |I'msorry, H2S, hydrogen sulfide,
in the area, | | ooked at the graph that was in the report
whi ch shows that it's been going down and that the peak
concentration -- the peak one-hour concentration -- was on
the order of about 20 ppb if you elimnate the town of Trona
whi ch has very high concentrations. And it would be
interesting in a graph like that if we could get neans and
standard devi ations so you could get an idea of how often
standards are exceeded or the critical |evel would be
exceeded. But do you have any feel for --

DR COLLINS: | think the ARB would. It collects
that data and woul d have nore idea than we woul d about it.

DR. KLEINVAN: But that m ght give sone insights
i nto how nany peopl e and how w despread the problemis.

DR. COLLINS: W nay learn a |lot just by
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reanal yzi ng data we already have rather than finding new
dat a.

DR. KLEINVAN: Are there any other conments from
the reviewers or participants? Good, we're ahead of
schedule. So I think that the sense of the discussion was
t hat sone ot her
pat hophysi ol ogy m ght be considered, including the effects
on people with chenot herapy or pregnant wonmen who m ght be
nore susceptible to the effects of odor to see if there's
anything in the literature about that. And probably an
assessnment of the |evel of conplaint - the nunber of people
that m ght be exposed -- would be very useful to help really
solidify whether you want to perhaps upgrade the problem
If it really inpacts on a | arge nunber of people, it my
make it nmore of an inportant problemto study than
ot herwi se. Yes, Bart?

DR. OSTRO Yeah, a question for ARB, for Ml anie,
regarding the refineries and what about the replacenent of
the nonitors relative to the refineries? Are the current
nonitors picking up relevant popul ati on exposure fromthose
sources pretty well? O do you know? Bart [Cruz], do you
know? O ARB?

DR. CRUZ: This is Bart Cruz. | don't think
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there's very nmuch H2S nonitoring going on in California
right now. | know there's nonitors in the geysers area and
Trona. But | think the nonitoring in the rest of the State
i s being phased out because |l evels are so far bel ow the
standard, but that's certainly information that we can
include in the revised report, plus we can get the standard
devi ations that you' d requested as well.

DR WHI TE: Just as a footnote, H2S has been an
i ssue that ATSDR has had to deal with and it is a problemin
a nunmber of conmunities, particularly when the scientific
literature on potential health effects is basically non-
exi stent. So we have a couple investigations ongoi ng now,
| ooki ng at potential adverse effects, both neurol ogi c and
hospi tal adm ssions for asthma. But we don't have results,
so this is maybe in the future we'd have sonething to
report.

DR. COLLINS: What areas of the country?

DR. WHITE: This is an investigation that was
bei ng done in Dakota City, Nebraska. There are a |ot of
sources of H2S there, including a very |arge tannery.

DR. KLEINVAN: Were there any nore conments on
H2S? Shankar ?

DR. PRASAD:. Shankar Prasad. Under a separate
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program under the sane SB25, there is supposed to be
nonitoring that is about to begin in the later part of the
year. And in that selection, Bart, where we are going to
determ ne the adequacy of the nonitoring that will represent
the children's exposure and the popul ati on exposure, then
woul d you effect conmmunity out of school or whatever the
data is chosen that the commttee's recommendation to

suggest that H2S be included for nonitoring in that

particul ar side? Because SB25 also requires -- | nean, it
has many different aspects of it so there will be sone
nonitoring across the state that, to begin with, it will be

six to eight sites. And sone of the sites under

consi deration are around the refinery inpacted areas kind of
a thing, not necessarily as the fence |line, but nore in the
vicinity of the refineries.

DR. GONG Dr. Gong. | think that's a reasonable
way to do it. And again, it's probably going to be the
odors that the comunity is going to sense first and have
conplaints about. And this would fit very nicely into that.

And al so, as an aside, do you renenber, Shankar, if Bates 2
actual ly | ooked at hydrogen sul fide?

DR PRASAD: No, Bates 2 did not include H2S.

DR. GONG  Ckay, thanks.
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DR KLEINVAN. Well, if we've exhausted the
comments on H2S, we can nove on to the next pollutant, which
| believe is SO2.

DR. OSTRO There's been a suggestion that if we
have tine left in our block for a pollutant, that we can
open it up. At that tine, the public conment rather than
havi ng public comrent rather than having public comment only
at the end. So if that's okay with you, I would open it up.

We have another five mnutes. If anyone el se wants to nake
any comments on H2S.

M5. MARTY: | just have one comment. This is
Mel anie Marty. | just had one comrent in regard to the
question about concentrations being nonitored in
communities. | don't think anyone fromthe Bay Area Air
Qual ity Managenent District is here, but at one tine severa
years ago, they were requiring the refineries to put total
reduced sul fur nonitors at the fence line. So there nay
actually be a chunk of data that we can get fromthemto
take a look. | don't think they separated out H2S from al
the other reduced sul fur conmpounds, so it's a little dicey
to l ook at that data. But it would be worth getting.

DR. KLEI NVAN:  Any ot her coments? Yes, Deborah?

DR. DRECHSLER. W nmay al so be able to get sone
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actual nonitoring data from Santa Barbara County because
early this year there were sone major em ssions from one of
the oil platforns and the nei ghborhood rai sed such a
conpl aint about it that the owner of the platformis being
required to provide several nonitors in the nei ghborhood
nost inpacted by the facility.

DR KLEINVAN:  Well, if there are no further
coments, we'll nove on to sul fur dioxide.

DR. LIPSETT: kay, thank you. Okay, for sulfur
di oxi de, there are two standards in California, a one-hour
standard at .25 ppm and a 24-hour average standard set at
.04 ppm The one-hour standard was based and intended to
protect exercising asthmatics. |It's based on a nunber of
control |l ed exposure studies that have been done. And in
general, asthmatics tend to be substantially nore sensitive
to the effects of SO2 than people who are not asthnatic.
And actually, Dr. Koenig as well as Dr. Dean Shepard in
UCS F. were the individuals that discovered this in 1980
and '81. The 24-hour standard is based on epi dem ol ogic
studies principally in the U S. and Europe, and is intended
to protect not only asthmatics, but others with chronic
heart and |lung di sease, as well as children and the elderly.

In reviewing the controll ed exposure studies, there are
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consi stent effects on asthmatic synptons and | ung function
when the exposure concentrations are at .4 ppm and above,

al t hough there have been several reports showi ng effects at

| east on lung function at dowmn to .10 ppm And | think it's
three out of the four studies that have denonstrated effects
at .10 to .25 ppm have used nout hpi ece exposures as opposed
to sort of normal oral/nasal type of breathing. Now if SQO2
i's inhal ed using a nout hpiece, basically this bypasses the
nor mal defenses of the nose. It tends to be extrenely
efficiently scrubbed out in the nose, so that if one is
breathing with their nmouth closed, for exanple, that very
very little of the SO2 will get down to the sensitive
irritant receptors at the larynx and bel ow. Now the other
one study done at .25 ppmthat did not use a nouthpiece, the
Investigators tried to replicate that using a sonewhat

hi gher wor kl oad, and were unable to do so. So in general,
our assessnent of the literature is such that we feel that
there's pretty nuch of a reasonable margin of safety built
in to protect these exercising asthmatics by having it set
at .25 ppm However, this is one thing we would |ike to get
feedback on fromthe commttee and fromconsultants here is
what ki nd of wei ght we should accord these studies that show

effects at | east on lung function down at .10 ppm using
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nout hpi ece types of exposures. And also, with respect to
the exposures to SQ2 throughout the State, as wi th hydrogen
sulfide, these are generally relatively | ow conpared to what
the State standard and one-hour standard is. For the 24-
hour standard, there have been a variety of different

out cones observed in epidem ol ogi cal studies, including
increases in daily nortality, hospitalization, asthm

exacer bati ons, decreased children's |lung function, and a
variety of other indicators of respiratory norbidity. There
have al so been a couple of studies done in the U S. and

Chi na suggesting effects on birth weight as well as on,
think, premature delivery. Several of the recent studies,
particularly in Europe, suggest these associations with
pretty | ow anbi ent sul fur di oxi de concentrations. They're
either at or below the |evel of the 24-hour standard that we
have in California. However, in nost of these studies, at

| east the ones that | have | ooked at, there's either
substanti al co-variation between the sul fur dioxide and
particles, or these are done using single pollutant nodels,
not adjusting for the other pollutants. And when ot her
pollutants are included in these nodels, in general, the
effect of SO2 goes away. This is not true of a nunber of

the studies done in Europe though recently in which SO2
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appears to have the strongest effect of a nunber of the
pol l utants that have been | ooked at. So input that we woul d
like fromthe committee on this particul ar standard al so has
to do with what kind of weight we should accord to these

ki nds of studies that appear -- there are several that do
appear to show an i ndependent effect of SO2, however, one
can't be sure if this is really SO itself or SO2 acting as
an indicator for traffic or other kinds of pollutants as
well. So basically, we've put this in Tier 2 in part
because we felt that the standards that we have are
reasonably protective. Certainly the one-hour standard we
think is reasonably protective. But again, the governing
factor really is that exposures throughout California to SO2
are in general much nuch | ower than the anbient standards at
this point. So, Mke, do you want to take it from here?

DR. KLEINVAN: Thank you. 1'd like to ask Dr.
Koenig to comment and revi ew.

DR. KCENIG This is Jane Koenig. | have a couple
of things that I want to say about SO2. One is in response
to M chael Lipsett's comment that a nunber of the controls
that have been carried out with the nout hpiece, which is an
artificial route of exposure to sone extent, | think we need

to remenber that we're trying to protect children with
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asthma who may al so have allergy. And sone of the children
in that popul ation are obligatory nouth breathers because of
chroni c nasal congestion. And so that's just one factor to
keep in mnd. It's certain true that the nose does scrub
S2 to sone extent, but we did one study | ooking
specifically then at the nasal effects of sulfur dioxide and
scrubbing the SO2 out is not w thout sone physiol ogica
consequences. And the consequence of course is increased
nasal worse [phonetic] breathing, which would be probably
expressed clinically as nasal congestion. And so that's
sonething else to think about. Wen we went over this
review of the literature, my conments in general about

sul fur dioxide is that since we can never be certain at what
concentration each sensitive child will respond, we really
must limt the em ssions as nmuch as possible. And | don't
know how cl ose you are to that in California, in that
children will always be at nore risk because they spend nore
time outdoors, their lungs and i nmune system are i mmature.
They have higher lability rates regardl ess, especially
younger children. And SO2, anong the EPA criteria
pollutants is nost in the need of a short term standard,
believe. That has a lot to do with the physical chem ca

properties of sulfur dioxide. Wen it is emtted into the
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air, it can be transforned fairly rapidly. And also, the
em ssions -- nost of the criteria pollutants, not H2S, |
guess, and lead, are we're tal king about mainly being
emtted fromthe nobil fleet. And therefore, there's just
wi despread exposures. SO2 still tends to be nore of a point
source em ssion and it's sensitive to upsets in contro
technol ogy, upsets neteorlogically when there can be down
drafts. These down drafts could bring a relatively high

concentration of sulfur dioxide into the air for a brief

period of tinme. And | think because of that, | don't as
much have a concern about the concentration -- 250 ppb that
is chosen for your short-termstandard -- but | do have a
little -- | nmean, if you interpret the scientific contro

exposure in literature literally, we would assune that that
averaging tinme should not be one hour, it should be ten
mnutes or 2-1/2 mnutes. These nay not be feasible,
al though a 15 m nute standard m ght be feasible. W know
that that is all the time it takes in a controll ed exposure
to elicit dramatic bronchial constriction in subjects who
have asthna. That may be all | was going to say at this
poi nt .

DR. KLEINVAN:  Thank you very much. We'd like to

open it up to nenbers and consultants of the conmittee for
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conment s.

DR. GONG This is Dr. Gong. | think Dr. Koenig
did an excellent review and | did have a question about the
comment regarding inflammtion with SO2. One coment is
that she noted that the Swedish investigators reported
cellular inflammatory effects in healthy people breathing 8
ppm SO2 for 20 m nutes as opposed air exposure. And that's
obviously an industrial or occupational type exposure.
think sone Australian investigators |ooked at .25 ppm and
reported it at the ATS neeting. And they found no
i nflammat ory cellul ar changes in induced sputum And | was
wondering if you had any comments about that. You seemto
consider it in your |ast sentence to be a very inportant end
poi nt .

DR KCENNG Well, | certainly agree with Dr. Gong
that 8 ppmis sonmething that we're not concerned with. |
think maybe Dr. Sanstrom has repeated that study at 4 ppm
can't renmenber. W in our |aboratory did expose -- |
believe it was young adults with asthma -- to sul fur dioxide
via | think a face nask. And we | ooked for signs of nasa
i nflammation. And this has been published -- Bechtold
[ phonetic], or whatever, in the references. W found an

i ncrease in neutrophils in the nasal |avage fluid after SO2
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exposure that we didn't see after air exposure. So there
may be sone possibility of getting sone inflammation.
However, certainly, if you look at the bulk of the
literature, it's certainly rapid bronchial constriction that
seens to be the clinical end point of our concern. And what
does the | ast sentence say?

DR. GONG Well, your own words, "It is generally
agreed upon that airway inflammtion is a nore adverse
effect than reversible PFT' s."

DR. KCENIG Wll, yeah, that's a generic
statenent that inflanmation is considered to be nore -- if
we | ook at the American Thoracic Society guidelines on
adverse effects, inflammation would be considered nore
i mportant. | should perhaps divorce that a little bit nore
fromthe above statenment. | think even though it's
certainly true that there are no studi es show ng airway
i nflammati on, perhaps at |ow concentrations in asthmatics
usi ng bronchi al veol ar | avage techni ques, as far as | know,
there are no studies conducted doing that either. And so we
really can't say one way or another whether those effects
woul d occur.

DR. GONG  Just parenthetically, we recently

conpl eted and --

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




30

DR KOENIG No fair!

DR GONG Fair is fair -- we've done a study in
whi ch we actually show that there is a ucenophillic
[ phonetic] inflammation in induced sputum of asthmatics
exposed to 0.75 ppm of sulfur dioxide for ten m nutes.

DR. KCENIG Ckay, so a profit.

DR. GONG  Yes.

DR. KLEINVAN: Dr. Gong, how long were the
exposur es?

DR GONG Ten m nutes.

DR. THURSTON. George Thurston. You know, just
seeing that up there unacconpani ed by PM or M2 makes ne
think of the fact that SO2 exposures woul d never be in the
absence of PM And | know, if you recall the experinents of
Mary Andur and L.C. Chen have done, the effects of SO2 are
greatly enhanced when in the presence of particles. And
this whol e question of nmouth breathing vs. nose breathing is
i nportant, except if you consider the sort of escal ator
effect of particles allowng the SO2 to perneate deeper into
the lung, albeit now as a particle, not a gas. But |I'm
wondering if there are experinents addressing that issue
wher e peopl e have been exposed to SO2 in the presence of --

let's say you take an anbi ent aerosol and then you add SO2
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and see if there's nore of an effect than w thout the SQ2,
that ki nd of thing.

DR KCENIG Ch, well, those studies certainly
have been done. For those of us who have been in the field
for along long tinme, we renenber Robert Frank at the
Uni versity of Washington started a very anbitious study of
sul fur dioxide droplets. And in this case, the carrier
particle was sodiumchloride, a particle that in and of
itself would not be expected to cause physiol ogical problens
and changes. And there were a nunber of studies done
initially in guinea pigs and those were associated with
changes in airway resistance and in dynam c conpliance which
is the kind of stage you can do in animals. And then we
canme al ong and started doing these studies in healthy adult
volunteers and then ultimately then in children with asthna.

And in the study that M chael Lipsett referred to that we
published initially in 1980, those studies were done with
S plus sodiumchloride droplets. And, of course, we were
testing the hypothesis that you have nentioned, that the
droplets would carry the SO2 down deeper into the lung. And
| don't know whether we were ever able to sort that out
conpletely. W did studies later |ooking at SO2 al one

conpared to SO2 plus the droplets. And the pul nonary
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functi on changes seened to be about the sane. But in terns
of what you al so brought up in your statenent, again, talk
about nouth exposure vs. nasal exposure. There have been
studi es of SO2 exposure by nose, nasal exposures that have
been associated with increased bronchial constriction. So
apparently, sone of the SO2 is getting down there past the
nose. And | think that the initial studies that were done
by Bob Frank, again, and Frank Spi zer [phonetic] when they
| ooked at nasal uptake of SO2, those studies were done
during quiet breathing. And the uptake perineters are very
dependent on nellituria [phonetic] rate, as |I'msure M chael
Kl ei nman can tell us.

DR. FRAMPTON: Mark Franmpton. |[|'d just cal
attention to a paper | reviewed for the NO2 review which
Devalia and his group in the United Ki ngdomthat exposed
people -- mld asthmatics -- to a conbination of NO2 and SO2
and found an increase in allergen responsiveness at both 24
hours and at 48 hours after exposure, but only in the two
gasses in conbination, not to SO2 al one or to NO2 al one.

And the concentration of S02 was 200 ppb, so .2 ppm And
t hese were six-hour exposures. So that has not been
replicated that I know of, it's just the one study. And |I'm

not aware of any other studies |ooking at SO2. Jane, SO2
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effects on all ergen responsiveness in asthmatics -- kind of
a whol e area that hasn't been expl ored.

DR. KCENNFG No, I'mnot aware of any either. 1'd
forgotten about that Devalia study. That's an interesting
coment .

DR. SHERWN. Sherwin. Are there highly reactive
speci es of sulfuric conmpounds and are nonitoring mechani sns
pi cking them up? For exanple, ozone has sone highly
reactive oxidants that we don't neasure. |Is that also true
in sulfuric conpounds?

DR KCENNG Well, not with SO2. SO2 is a pure

nol ecul ar conposi tion.

DR. SHERWN:. | was thinking of sulfuric acid,
sul furate --

DR. KCENIG But sulfates cone | ater when George
Thurston will talk about particulate matter, rather than
gasses.

DR. SHERWN. Well, | was thinking of sulfuric
acid. To ne, sulfates and sulfuric acid sort of have al ways
gone together.

DR. KCENG  Ri ght.

DR. SHERWN. And now | m wondering --

DR. PI NKERTON. That woul d be a particle.
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Sulfuric acid in order to be a particul ate exposure -- a
vapor exposure.

DR. KCENIG That's regulated, | guess, in
California with the zone standard, but USEPA regul at es
sul furic acid by mani pul ating the PM st andards.

DR KLEINVAN: Russ -- this is Mke Kleinman -- we
did sone studies where we | ooked at the conversion of SQ2 to
ot her chem cal forns in the presence of particles. And it
turns out that SO2 very rapidly can be converted into bi-
sul fates and sul fates through atnospheric chem cal changes
on the surface of particles, especially if there are oxidant
gasses and inorganic ions like iron and nmanganese present.
So that does happen. The problemis that these are very
fast reactions and our nonitoring can't really | ook at these
things in real tine.

DR. SHERWN. Sone of the highly -- high turnovers
-- or highly reactives -- are the ones which are npst
noxi ous.

DR. KLEINVAN: Right. So what we are seeing are
the end products of all these reactions which turn out to be
sul fates.

DR SHERWN:. And then there are sulfites as wel

as sul fates, and what about those?
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DR. KLEI NVAN: Does anybody -- yes?

M5. WHITE: This is Mary Wiite. | had a question
about this whole nmouth breathing issue. |In addition to
chil dren who may be obligatory nouth breathers, just average
ki ds runni ng around | aughing and that sort of thing wll
breath through their nouth. Sonebody nust have estinmates of
what proportion of children spend what proportion of their
time breathing through their nouth. Does anybody have that
ki nd of estimate?

DR KLEINVAN: That's been an area of research
that a nunber of people have | ooked at. And nost peopl e,
for exanple just at rest, breath partially through their
nout h, partially through their nose. Very few people are
pure nose breathers or pure nmouth breathers. But on the
order of give or take, people will breath about 15 percent
orally and 85 percent nasally at rest. As you get up to
about 20 liters a mnute, say doubling your mnute
ventilation, you'll alnost be at 50/50, and then it
continues to go up in nost people. Sone people will nove up
qui cker than others. Children tend to foll ow about the sane
pattern. | don't think that their breathing pattern has
been studied as well as it could be. Mst of the studies

have been done with young adults. The other thing that's
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interesting is the penetration of very water sol uble gasses
i ke sul fur dioxide and formal dehyde. These increase not
only by the amount of oral/nasal breathing, but also by the
rate of breathing. As you ventilate quicker, the ability of
the upper respiratory tract to scrub these things becones

di m ni shed because this is really tine dependent. So the
nol ecul es spend less tine in that area and do penetrate
deeper.

DR. SHERWN. Mke, let ne add just to bring in a
little bit of lightness to it that, aside fromchildren
bei ng very active, they also cry a lot. Some do a |ot of
crying and I woul d say very cheekily that nmaybe spanking is
never advisable, but if it is, it certainly shouldn't be
done on snobggy days!

DR PINKERTON: This is Kent Pinkerton. Just a
clarification for ny own interest. Since SO2 is a gas, but
it's so highly reactive with water, as has been nenti oned,
to formsulfuric acid or the sulfurous acid, and those |
assume are now considered to be particul ates, why would you
not nonitor SQ2 if this is for the fact that if an eventua
final product of this is going to be a particul ate, why
woul dn't you be regulating this as though it were a PM al so?

DR. KLEINVAN: | think there's a separate standard
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for SO2 as opposed to, at |east at the federal |evel, they
don't regulate sulfates except as part of the particulate
mx. There is an SO2 standard federally and in-State.
Because SO2 does contribute to the particle problem in sone
ways it ought to be considered as part of a particle

sul phate SO2 mi xture, | guess. But we don't have a good
mechanismfor it, | don't think.

DR. LIPSETT: One other thing -- this is M chael
Li psett -- is that SO2 does have these powerful broncho
constrictive effects on asthmatics, but sulfuric acid does
not. So the chemical formof it does seemto nake a
difference in terns of it's inmediate health inpacts.

DR. PI NKERTON: Kent Pinkerton again. But if SO2
isn't held, | assune it would i nredi ately becone hydrat ed.
So |l guess I'ma little confused as to howit has its effect
by itself.

DR KOENIG | think it's assuned to be
transfornmed in the nucus lining to a bi-sulfide. And that's
anot her species that we don't neasure at all

DR. OSTRO Bart Ostro. | have sonme questions
about the inplications of sonme of the epi studies, a couple
different issues. First, as Mchael Lipsett indicated,

there's certainly a lot of studies both in the U S., but
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particularly in Europe, showing SO2 affects -- clearly not
necessarily independent SO2 effects -- but certainly SO2
affects things like nortality and hospitalization. And one
theory I had heard a couple of years ago was the fear that
SO2 mght be a proxy for fine particles anong ot her things.
And this is a question, | guess, to CGeorge Thurston,

whet her there's been any followup on that and what the
USEPA lineis onthe SO2 effects now in sone of these
epi studies.

DR. THURSTON: Well, | wouldn't be privy to what
the EEP.A thinking is onit right now Yeah, | think there
are occasi ons where peopl e have thought that SO2 woul d be a
proxy for formation products of SQO2, which include acids,
whi ch woul d then be as particles. But there's such a
limted sanpling of acid products that this hasn't really
been studied. So I think it's a hypothesis at this point
that's never really been tested fully. So | really don't
have a good answer for you. | did want to say sonething
related that occurred to ne. You know, this whole question
of SO2 vs. PM there was a paper by Shimde & M roski that
was done about 1973. And they took advantage of the fact
that in New York, they basically took all the SO2 -- sul fur

-- out of the fuels that were being burnt in New York in

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




39

just a matter of a few years. And what happened was the
| evel s of SO2 dropped dramatically and the particle levels
stayed about the sane. And I'mtrying to renenber -- it's

published -- it mght be in Environnental Health

Per spective, or sonething |ike that. And what they found

was the SO2 was significant, it stayed significant, and its
sl ope went up when the | evels went down, which would
indicate that it's a proxy for sonething else. And that
sort of fits in with perhaps being a proxy for particles of
a certain type. So that would sort of inply that it's the
PM not the SO2, in that situation. It's kind of an
interesting study in that it's sonething that we al ways
woul d |ike to have which is sone sort of a massive intrusion
experiment where you could suddenly elimnate one thing and
see if anything happens. So | think that's an interesting
paper to | ook at when you're trying to sort out this SO2 vs.
PM question. Anyway, maybe that will help.

DR. KCENIG There was a paper that was just

publ i shed in Environnental Medicine by Joel Schwartz --

you' ve seen that paper --
DR. THURSTON: |''mnot sure | have.
DR. KCEN G | didn't cone here to describe the

paper, but what he did was he | ooked back at | think it was
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Phi | adel phia. And since his original analysis in

Phi | adel phia, either SO2 or particles had conpletely flipped
in ternms of season -- | think it's particles now that are
maybe up in the sunmer --

DR. THURSTON:. Yeah, particles are now high in the
sumer and they used to be high in the winter.

DR. KCENIG And so he was able to juxtapose those
two things to |l ook at the question is it SO2 or is it
particles. And of course, those of us who know Joe
Schwartz aren't too surprised to find out that it was
particles. But it's a very interesting paper using a new
way of creating epidem ol ogy.

DR THURSTON: Yeah, well, it's sort of a simlar
concept, but over a much |onger period of time. The New
York one was worth | ooking back, as well as that. That's a
good study to also look at. But the New York one was just
so quick. In about two or three years. And there wasn't
this change in particles. | think there were two things
goi ng on in Philadel phia, that those SO2 | evel s went down
and the particle levels went up in the sutmmer. So it's a
little nore conplicated story in Philadel phia, but it cones
to sonmewhat the same concl usion

DR. KLEI NVAN.  We may have an opportunity to do
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the sane experinent here in California. If you |ook at the
sources of SO2, you've got the stationary sources which
produce a very large fraction, and then off road nobile
sources produce al nost at nmuch at this point in tine as
stationary sources. And with the nove to cl eaner diese
fuels, the SO2 em ssions fromthat are going to drop
dramatically. W nay actually see our levels drop and a
half if the source apportionnment is right. So we may

actual ly have a chance to do that experinent.

DR THURSTON: Well, and in fact the human dose
| evel s will probably drop nore than that because cars are
where the people are. The SO2 fromcars is right there at
breat hi ng | evel, whereas, you know, if you' re tal king about
em ssions froma power plant or sonething --

DR KLEINVAN: No, these em ssions are not from
cars, these are from--

DR. THURSTON. Right, yeah, sorry. Yeah, right,
but 1'mjust saying that it'll have a direct inpact in cars
in this case and diesels as well which are right at
breathing |l evel. Yeah, so that is something because | know
sonetines |'ve gone -- I'"'mat an NIHS Center and | al ways --

we go down every year and educate Congress peopl e about what
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we're doing in ternms of research so that they're

know edgeabl e about the inportance of supporting endeavors
i ke research. And that's one of the questions | always get
is, "Show nme where they've cleaned up the air and there's
been a change.” And that's very hard to do because there
isn't usually that dramatic a change and there's |ots of

ot her things going on -- changes in health care systens,

whi ch is sonething you ve really got to watch out for these
days -- and things like that. So any tine that we have an
opportunity to study sonething Iike this, we ought to put
sonme efforts into docunenting it and studying it.

DR. KLEINVAN:  Well, | guess when we tal k about
| ead, we bring up that issue again because that was a pretty
dramatic case. Bart?

DR. OSTRO Anot her question relating to the ep
studies, but directed to the toxicologist and clinica
people, which is that clearly sonme of the outcones that the
epi studies are showi ng are cardi ovascul ar rel ated, not just
asthmatics. And |I'mwondering fromany of the SO2
literature if there's any underlying biological nmechani sm
that could explain any of that.

DR. GONG Well, | can foresee one possible

mechanismand it's all postulated -- this is Dr. Gong -- and
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that m ght be the airways inflammation caused by SO2

i nhal ation. And you could sort of tie this together a
little bit with the particle story as well that's been

hypot hesi zed, causi ng various nedi ator rel ease and effecting
system cal ly various processes including coagul ati on and
cardi ac el ectrophysiology, etc., etc. So it's within reach.
Again, I'mnot famliar with any studies in animals that

m ght add to that.

DR. FRAMPTON: Mark Franmpton. | would just add
that you actually woul d expect subtle or even not so subtle
effects on heart rate variability froman exposure to SQ2
because we know that upper airway effects have clear
consequences on heart rate and heart rate variability just
because of parasynpathetic and synpathetic reflex activity.

Whet her that's in any way connected with the particle
nortality and particle cardiovascular nortality issue is
conpl etely speculative at this point, but that is sonething
| think to consider and, for future studies, sonmething to
think about. W' ve actually -- 1've not seen very much
attenpt to really study the possible relationship between
upper airway effects and sone of these cardiac end points.
The assunption is usually that the relationship is due to

deep lung penetration of material in particles or carried on
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particles, and either establishing an acute phase response
or endothelial activation, or sone kind of direct cardiac
effects of a particle conmponent. And none of that would be
rel evant to SO2 because it's al nost conpletely consuned in
t he upper conducting airways. But this idea that |aryngea
irritation or a little bit of tracheitis frominhaling SQ2,
certainly that's going to cause cardiac effects if that's
occurring in sonmebody with terrible heart disease that could
concei vably have consequences.

DR KLEINVAN. Well we have a few nore mnutes
that we can use. Are there conmments fromthe public on SO27?

DR. LIPSETT: Actually, before we get to comments
fromthe public, I just wanted to ask the commttee nenbers
and consul tants agai n about the nouthpi ece exposures, | nean
the extent to which we ought to be thinking about effects
that m ght be related to nout hpi ece exposures vs. nore
normal route of exposure as sonmething that is inportant to
consider in trying to evaluate the help protectiveness of
our one-hour standard. Does anybody el se have any comments
ot her than those that were already nade?

DR. KLEINVAN: | guess | would nake the one
comment that the uptake in the upper respiratory tract,

whet her you breath by your nose or your nouth, is extrenely
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rapid. And the SO2 taken in by the nouth is still going to
deposit in the oropharyngeal. And less then 8 or 9 percent
actual ly penetrates as far as the larynx. So I think you
woul d probably be able to rationalize that a nout hpi ece
exposure at rest mght be not a lot different than what
happens to a child when they're exercising. So that nay be
a reasonabl e experinment for conparing with an exercise
study. M personal opinion is that probably valid studies
ought to be given reasonable weight in judgnent. But other
peopl e may have ot her opportunity to talKk.

DR. GONG This is Henry Gong. And maybe Jane can
comment on this. Didn't Bethel or soneone from San
Franci sco exam ne the difference in effect fromnouth
bringing vs. unencunbered bringi ng?

DR KOENIG  Yes, yes.

DR. GONG Do you renenber the results?

DR KCENIG | think that that's in our report,
but maybe not. As | renenber the results, nasal breathing
conpared to nouth breathing was shown to mtigate but not
abolish the effect. And that's in agreenent with a study
that we did that we published in about 1995 on the effects
of sul phur oxides in adol escents with asthma, where we had

t hem breat he t hrough a nout hpiece with nose clips in place
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vs. a face mask where they could breathe either by nose or
mouth. And we | ooked at both SO2 and sulfuric acid in that
study. And we found the sanme thing, that the decrenment in

| ung function and even airway resistance was |ess during the
nasal route, but it was still significantly different than
air exposure. And | think we have to renenber that even

t hough a |l arge anmount of the SO2 is scrubbed out in the
nose, it apparently doesn't take a ot of SO2 in the
bronchi al airways to cause this effect that we tal k about so
much.

DR. GONG | think if you had your choice though
in designing a study, | would prefer at least, in ny
opi nion, to go the unencunbered breathing route so we
woul dn't even have to worry about this issue. Put it that
way.

DR KCENNG Well, Henry, | think that there's
data fromyour |ab |ooking at SO2 exposures. Didn't we do
any unencunbered vs. encunbered exposures?

DR. GONG | didn't.

DR. KCENIG But you' ve | ooked at SO2 exposures
wi th various pharnacol ogical interventions. Wre those SO2
exposures by nout hpi ece?

DR. GONG  Unencunbered -- in chanbers.
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DR. KCENI G  Unencunbered. So you have a body of
data on unencunbered exposures of SO2, and you see pul nonary
responses, | believe?

DR. GONG Yes. So the point of that discussion
is that the studies that showed response with just pure ora
br eat hi ng shoul d not be di scounted since oral/nasa
breat hi ng al so shows responses and it's not just due to the
artifact of breathing through the nouth. | think in order
to stay on schedul e, we ought to nove ahead to the next
pollutant, so we will have a period later on for public
coment .

M5. BROADWN. There is ten nore m nutes.

DR. GONG There is? OCh, you' ve got a different

schedule. | take it back. Ckay.
MR. HEISS: |'mJohn Heiss with Air |nprovenent
Resource. |1'd just like to raise a point of infornmation.

E.P. A decided not to set a short-term SO2 standard severa
years ago that was challenged and it was renmanded back to
the agency. So they are going through sone sort of analysis
on the sanme issue. | was wondering if you all know the
status of that and whether there are any reports, or any
proposal s, or any anal yses of exposure and risk associ ated

with that that's available, or may becone available in the
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future.

DR. KLEINVAN: |Is anybody?

DR. LIPSETT: W' re not aware of any of these. |
don't know if the ARB staff is, but in any case, before we
woul d undertake a revision of the standard, we woul d
certainly be in contact with E.P. A to see what's going on
in their shop. MR. ALEXEEFF: George Al exeeff with

CEHHA. And | have a question for Dr. Koenig or whoever on

the previous slide, Mchael, if you want to nove to that
one. It's sort of asking the sane question that M chael was
asking, but maybe a little nore specifically. | wondered if

this summarizes the information that whether or not the
current standard of .25 has an adequate nargi n of safety.
DR. KCENNG As | tried to point out earlier, I'm
not as concerned perhaps with the concentration where
California has the short-term standard set, 250 ppb. But
"' mwondering what the justification for the one-hour
averaging tine is when the data -- nost of the SO2 exposures
t hat have been done in controlled | aboratory settings are
short term Henry just nentioned his was 10 m nutes. W
usual ly have done 10 to 15 mnutes. And there was a big
review done in the md-80"s by Horstman and Fol i nsbhee where

they | ooked at sone of the SO2 literature in adults with
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asthma. And the summary of that review was that 2-1/2
m nutes was a sufficient duration for an SO2 exposure in the
range of 250 or 500 ppb to produce statistically significant
decrenents in lung function, or statistically significant
i ncreases in airway resistance. And so, again, it's not so
much whether .25 is right, but how nmany -- the air nodelers
could tell us -- how many peaks well above 2.5 in an hour
could be there w thout violating that one-hour standard.

DR. FRAMPTON: | guess one thing to consider in
t hi nki ng about this and weighing this is ny understandi ng of
SO2 exposure in asthmatics is it caused an acute bronchia
constriction. It does not cause a | ate phase asthmatic
response which allergen can do, it doesn't have inflanmmtion
i nduci ng properties that we know of at these | ow
concentrations. And it resolves quite quickly. Nowit's
still a health effect, certainly, to drop your FEV-1 as can
happen with SO2, but | think that's part of the reason that
it hasn't been considered as adverse a pollutant as ozone,
for instance, or other pollutants where you have cl ear
i nflammati on that can | ast beyond 24 hours. That does not
happen with SQ2. It's a reflex response, it happens
qui ckly, and it goes away fairly quickly.

DR KCENNFG | would just like to comment on that
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alittle bit. Qur group in Seattle, who has worked with
adol escents with asthma and children with asthma for sone
time, feel that any air pollution induced decrenment in |ung
function has the potential of naking a quality of life
change for that child. |If they' re outside playing with
their peers in soccer and they can't keep up and they can't
breat he, they may decide to drop off the team or nmake a
maj or behavioral change in their life. And because of that,
we just have to be very careful defining what is an adverse
effect for a child exercising outside and what could be the
sequel ae of having a coupl e episodes of shortness of breath
during exercise. So | think it carries a little nore weight
than just dismssing it as a transient response that
resolves in 20 mnutes, which is probably what it does. But
what happens then to -- does this sonehow change the
behavi or of that child in a way that we wouldn't really want
to be responsible for?

DR. KLEINVMAN: | just wanted to point out, this
was a topic when the standard was actual ly revi ewed.
believe it was the last tinme this comrttee actually net,
whi ch was about five years ago. This was actually raised.
And at the tine, the rationale for setting the standard was

not that the standard said the effects over one hour were
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inmportant. It was a nonitoring issue that we couldn't dea
with the reans of data -- reporting the data every five
mnutes or 15 mnutes. And ARB did an analysis -- a
statistical analysis -- of the spectrum of frequencies of

what you woul d expect to see. And the standard was set with
this nunber in mnd -- and sonebody el se nay have a clearer
menory of this -- but that this was a good representative
nunber taking into account the fact that there would be
short termlevels that were considerably higher, but that
this would allow for a margin of safety. And | think what
George Al exeeff just raised is the question is, know ng what
we know now, five years later, are we still thinking that we
have an adequate margin of safety? Gven that, if you | ook
at our data on levels, the standard is set at 250 ppb. CQur
| evel s of SO2 have gotten down to just below -- the one-hour
peaks are now around 150 ppb, which is | guess the nunber
for the worse case spot in the California area. Does that
al | ow us enough breathing space -- that's a pun. Do you
have a comment on that, Jane?

DR. KCENIG So did | understand you correctly to
say that the major peaks in a previous 365-day tinme period
di d not exceed 150 ppb?

DR. KLEI NVAN:  One hour average.
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DR. KCENIG One hour average. | would need to
| ook at the 15 minute averages before | would say that we
had provi ded an adequate margin of safety. But | would al so
-- 1 don't know how the Air Resources Board functions -- but
I'"d go back to ny introductory remarks where | woul d say
that if an air agency has an opportunity to take action that
will keep SO2 em ssions out of the community air, reasonable
actions, | would really encourage themto do so because |
just don't think that public health officials are ever going
to be able to say with 100 percent confidence that a
particul ar standard will protect all the children with
asthma that are likely to be exposed.

DR. PI NKERTON: Kent Pinkerton. | just was
curious about how strong this linkage is between SO2 at

anbi ent | evel s and adverse pregnancy outcones that was

referenced. 1s that sonething that is an issue here?
DR KCENNFG [|I'mnot sure that we have enough data
to evaluate that. | don't know whether CGeorge is going to

tal k about infant nortality and birth outconmes with respect
to PMand sulfates. But | think depending on how you read
the current version of the PMcriteria docunent, it does
appear that we're really beginning to | ook at sone

reproductive effects with particulate matter and whet her we
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need to | ook at those with all the other pollutants, it
could open a lot nore -- we could extent these review
periods by two nore days if we wanted to.

DR. KLEINVAN: Ckay. |I'mgoing to break now and
I"d like to just point out that John Bal nes has arrived.
That fills out our commttee a little bit. And we'll nove
on to the next pollutant which is N trogen D oxi de.

DR. LIPSETT: kay, with everyone's perm ssion, |
think I'd i ke to actually change the agenda here to
accommopdat e Dr. Tager's schedul e who has to | eave early.
He's one of the co-authors of the ozone review. So | think
what 1'd like to do is go on to ozone and then cone back to
NO2 at the end of the day if that's okay. Are there any
objections to that? Al right. Hearing none, proceed.

kay, the current California ozone standard is set
at .09 ppm it's a one-hour average that's based primarily
on nunber of controlled exposure studies that usually have
one to two hours duration that basically appeared to show an
apparent threshold at sonmewhere around between .12 ppm
These were studies that were done in the 1980's. Now there
have been several studies done by the U S E. P. A since then
of using exposures at 6.6 hours and exposure concentrations

as low as .08 ppm And these have showed during the course
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of exposure progressive increases in synptonms and in |ung
function decrenments. And at each one of these exposure
concentrations, after bronchi alveol ar | avage have found
both cel lul ar and bi ochem cal indicators of inflanmation and
i ncreases in airway hyper-responsiveness. The effects seen
at .08 ppmwere certainly |ower than what one sees at .12
ppm but nevertheless were clearly significant both
clinically and statistically. Now there have been a nunber
of epidem ol ogi ¢ studies that have been associated with a
variety of acute respiratory effects when the epi
concentrations were | ower than 0.09 ppm And these are ones
where the nost consistent effects observed have been on | ung
function, even at exposure or at concentrations that are
down around .04 ppm These are not necessarily acconpanied
by any synptons, so that the biol ogical significance of
these transient effects on lung function is not entirely
clear. There are a couple of studies, one done by Drs.
Tager and Bal nes, and anot her done at Yale on college
freshnmen that seened to show cunul ative effects of ozone
exposure over the lives of these individuals on |ung
function, particularly I ooking at flows of |ow |ung vol unes.
Now t he effects of the transient exposures, or the

rel ati onship between the transient and the long term
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exposures are not clear. And so it's difficult to draw any
type of causal type of relationship at this point with just
these two studies. But nevertheless, there may be sone
concern about significant long termeffects on |ung growh
fromrepeated exposures to |l ow | evel s of ozone. Now one of
the reasons we allocated ozone to Tier 1 in part was because
of the seriousness of sonme of the effects that have been
seen. But in addition, nost Californian's live in areas
where ozone exposures regularly exceed the current standard,
and sonetinmes by up to as nmuch as a factor of 2. So with
that, I'd like to turn this over to Dr. Kleinnman again.

DR. KLEI NVAN. W have this em nent [inaudi bl e]
who actually produced this report, so l'd like to give Dr.
Tager a chance and then Dr. Bal mes a chance to respond to
the review.

DR. TAGER Ira Tager. | just want to nake a few

brief cormments and then just take the liberty of show ng two

graphs because, as | indicated in the conclusion to the
epi dem ol ogy, | agree with Mchael's sunmmary. From ny point
of view, | think the data are pretty convincing from

epi dem ol ogi cal studies. But a variety of health effects
are occurring at or below the California standard. Wether

children are really at nore risk than adults is very
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difficult to determne fromthe epidem ol ogical studies. In
fact, the one study that | could really find that spoke
directly to that, which was |ooking at asthm
hospitalizations, didn't really support that concept. But
that's only one study. So | think you have to distinguish
the fact that the effects are occurring and whet her or not
children per se by virtue of age or given age underlying

di sease woul d be nore sensitive than adults is an open
question. But what struck ne when | reviewed all of this --
and 1'd just like to show two transparencies -- was the
first transparency is froma paper |ooking at effects of
ozone on forced biocapacity. And this was a study that Joe

Schwartz did using Anne Hanes' data, which is a cross

sectional study -- basically popul ation average FEC s and
popul ati on average exposures -- and it suggested there m ght
be this, if you will, threshold of about 40 ppb. And I

provi ded several exanples of other studies that have shown
that. But |I'd just like to show one other one because --
and this is froma study that was done in Mexico City. And
the reason | wanted to show these is it's strikingly
simlar, and it shows a couple of things. First of all, the
dots here -- there are several different nodels that would

come fromthe Mexico Gty study. And these were kids on a
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treadm || essentially exercising in anbi ent ozone
concentration. And the dotted line here is fromBil
McDonnel | 's analysis -- the aggregate analysis of the
exposure chanber data. And there's a striking simlarity
bet ween the popul ati on cross sectional data, exposure data
across a wi de range of ozone, and then sort of real world
i ndi vidual data in anbient concentration. So | think one of
the things that conmes out of this, is this may be a
situation and we may have sone idea of the boundary, if you
will, of where health effects nay be occurring. Now |l don't
know that we know it exactly, but it nakes, fromny point of
view, a pretty convincing argunent here that there may
actually be at |east over both the short and long term If
you take the cross sectional studies to really reflect |ong
term exposures, there may be sone threshold effect and that
that will have to be considered in so far as ozone is
actual ly exerting an effect in and of itself, rather than
being a marker for sone other nore conplicated poll utant
regimen. | think that's all the comments | specifically
want ed to nake.

DR. KLEI NVAN:  Thank you. Dr. Bal nes?

DR. BALMES: So John Balnes. And if | could step

up to the overhead. Just a couple points. This is in our
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section, but just to rem nd everybody, in '87 when ARB
reviewed the ozone standard, there was this statenent,

"Pul monary function decrenents occur in healthy exercising
adul ts and chil dren exposed to concentrations as |ow as 0.12
ppm for one to two hours. Such changes were not
denonstrated at | evels between 0.10 ppmand 0.12 ppm" and
that that was the case in 1987, but it's clearly not the
case anynore in ternms of the data. And |I'mgoing to show
you a figure froma federal E.P.A criteria docunent that's
in our section, which sunmarizes the pul nonary function data
fromthe 6.6 hour protocol studies at Chapel Hi Il at 0.8,
0.10 and 0.12 ppm And you can see that there were nean
decrenents that are fairly inpressive by the 6.6 hour end of
exposure time point. But sonmething I didn't include in our
section that many of you nmay be aware of fromreading the
federal E. P. A report, when you | ook at the percentage of

i ndi vi dual s who had greater than 10 percent decrenents in
FEV-1 in these studies, they're in fact -- was the dose
relati onship 26 percent of the people exposed to 0.08 ppm
for 6.6 hours with intermttent exercise, going up to 46
percent at 0.12 ppm These are young male adults. But
there's no reason to suspect fromthe literature that kids

woul d be any | ess sensitive. And then, just to nake the
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poi nt again, the same 6.6 hours protocols that E.P. A used
for the pulnonary function testing -- and | shoul d say

ai rway responsiveness al so increased in a dose rel ated way
with the three increasing concentrations in those studies --
but they also did studies of airway inflammation involving
bronchi al veol ar | avage end points. And in fact there were
significant changes in a nunber of inflammatory or |ung
injury markers. | think it's also fairly clear from
mul ti ple studies that persons with asthma have enhanced

ai rway inflammatory responses to ozone and that has to be
taken into consideration with regard to any revision of
ozone air quality standards. And asthnmatic responses to

al | ergen are enhanced by ozone. And the study that started
this work in humans at any rate, the Milfino study, while
small in total nunber of subjects, potentially flawed in
study design, did in fact show an effect -- an ozone effect
-- to enhance allergen allergic responses at one-hour
resting exposure to 0.12 ppm And | just want to take a
second to nake sone corrections in the section. Page 6 in
t he second paragraph, the second sentence describes a
Krishna, et al. study, it's reference 19, that sentence
shoul d i ndicate that the exposure was for two hours -- 0.12

ppm ozone for two hours. That's perhaps the -- yeah, that's
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the shortest exposure to 0.12 ppm ozone that's showed an
inflammatory effect. And then the Kinney study, by
reference 26 on page 7, so that's the second full paragraph,
there are a nunber of typos with regard to the
concentrations of ozone. The maxi num ozone concentration in
the sunmer of '92 was 0.11 ppm The nean shoul d be 0.058
ppm In the following winter, 0.064 nean = 0.032. And then
t he maxi mum concentration in Sumrer of '93 was 0.14. Mean
shoul d be 0.069. But the Kinney study did show sone

evi dence of an ozone effect in adult joggers on Governor's
Island in New York at |evels below 0.12 ppm And then two
studies of children by Frisher, et al. in Gernany again
usi ng nasal |avage end point suggested ozone i nduced

i nflammation at |levels at 0.09 and above. Actually, that
was the high | evel of ozone in those studies. The |ow |evel
was bel ow 0.07 ppm And there was actually a difference
between the two. There could have been a dose response at
the lower level, but they actually didn't analyze the data
that way. So | think in summary the controlled hunan
exposure studi es that have been done over the last 13 years
since the | ast ARB revi ew do suggest both lung function
effects and airway inflamatory effects at or about the

current California standard.
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DR. KLEINVAN: Thank you. 1'd like to open this
up to comments by the rest of the commttee.

M5. WHITE: This is Mary Wiite and this is really
a question for ny coll eagues here. For along tine -- and
it relates to are children nore vul nerable than adults --
t he concl usion about long-termeffects, are we being nore
conservative than we need to be about the Iikelihood of
|l ong-termeffects? G ven what we understand about ozone and
its effects, is it reasonable -- I"'minterested in people's
opinions -- is it really reasonable to think that there

woul dn't be long-termeffects on growth?

DR. TAGER | guess, | nmean, the answer woul d be -
- 1 mean if you accept the animl toxicology nodels -- this
is Ira Tager -- and particularly the intermttent exposure

nodel s and the airway renodeling, and even actually |inking
that with one acute study, the one by Gail Weiman in which
it really showed nmuch | arger effects in the small airways,

di fferent kinetics than what is usually neasured, and then
the prelimnary evidence fromthe study that John and | have
done and that we're trying to replicate now, it certainly
makes a pretty strong argunent in that everything follows as
it ought to. So I think we're being conservative because,

at |l east when | saw the results -- and our study was al npost

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




62

too good to be true and al nost thought there nmust have been
a mstake -- so | guess if we can replicate it in the study
we' re doing now in which we're al so studying | arger nunbers
and also linking it with sone exposure studies to see who is
actual Iy respondi ng and what kinds of responses, then
think we could renove sone nore of the uncertainty and
per haps make a stronger statenent.

DR. BALMES:. | agree exactly with what you said.

DR KLEINVAN:. Just as an aside on the threshold
concept for ozone, ozone is one of those rare environnental
pol lutants that we do have a natural background of which
strangely enough is right around the 30 ppb level. So it
woul dn't be surprising that there is a decreased sensitivity
bel ow t here. But when you put people in a chanber,
superinposed on that you do see the short-termeffects down
and it doesn't look Iike there's any decrease bel ow that --
which I guess -- | nean, it's sort of an obvious statenent,
but I don't think we necessarily conclude that if there are
in fact chronic effects that they' |l have the same shape.
nmean, the cunul ative effect may be quite different and it
may not have -- it m ght have sonme conpletely different
shape. The only point | was trying to nake with the short-

termdata is that there's a renarkabl e correspondence
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bet ween studi es of conpletely different types. | nmean,
cross sectional studies which people are generally very
unhappy with, a natural experinment if you will, that is kids
exercising on a treadm ||, and then a nodeling exercise from
studi es that were done over a broad range of exposures over
a varying period of time, and it's pretty surprising if it's
coincidence -- and | don't think it is -- that they conme up
wi th al nost identical shapes, and that the area where the
inflection points are not too far away fromeach other. And
| actually know of sonme other data that's not been published
in books simlarly to that.

DR WELLER: Barbara Weller. H . One issue that
we haven't really discussed yet is the question of ozone
responders and it is well known that there are a sub-
popul ati on of the public that respond to | ower |evels of
ozone than the general population. And there's sone
evi dence now that there may be a genetic |linkage there. So
woul d anyone want to address that issue?

DR. BALMES: Well, having studied a fair nunber of
individuals in the | aboratory now with acute short-term
ozone exposures, yes, there are inpressive individua
differences. | can use ny wife and nyself as an exanpl e.

We both participated in sone of ny studies with exposures to
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0.2 ppmfor four hours. M wfe has sonething Iike a 30-40
percent drop in FEV-1 and | actually amthe | east responsive
of any person that's ever been in our lab with regard to
ozone. | actually got slightly better lung function across
that four-hour exposure -- perhaps an exercise effect. But
| don't know what to do with that in ternms of responding to
what | thought was the nmandate of our review because | don't
know how one identifies those individuals. Maybe there wll
be sone genetic tests in the future, but then that's al so
got a whole other separate set of issues about it. So |
think we always have to be aware that when we | ook at nean
data, either fromepi or controlled human exposure studies,
they're just that. And there are sone individuals that have
much greater responses. That's why | showed the figure from
the E.P. A report that showed that actually sone individuals
have 50 percent decrenents in FEV-1 with a 6.6 hour exposure
to 0.08 ppm for exanple. So, yes, there definitely are
di fferences that are quite profound. Usually a responder is
reproduci bly a responder and vice versa in ny experience,
and ot her peopl e have | ooked at this.

DR, WELLER: | think it's just an issue that we
m ght want to be aware of.

DR. BALMES:. Absolutely.
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DR TAGER 1'd just like to make one comrent and
actual ly ask a question, but I think we ought to be clear
about what the response is because the mechani stic response
or FEV-1 really, which is FEC, well, it mght be
reproduci ble and fairly consistent anong individuals, mght
be pat hophysi ol ogi cal |y uni nportant or of secondary
i nportance to inflammuatory changes and changes in other
parts of the airways. So the consistency of the
i nfl ammat ory response, or the consistency of the response in
ot her parts of the airways has not been as carefully -- |
don't know how nmuch data you have on repeat neasures of
inflammation with wi dely spaced exposures.

DR. BALMES: W actually have some now. And the
acute inflamatory response, at least in terns of
neutrophils, is actually reproducible in terns of wdely
separated exposures. Sonme people are responders and sone
people are not. And unfortunately, there's been no
correlation and in fact sonetines even a negative
correl ation between the FEV-1 response and the inflammatory
response. So you're absolutely right when you tal k about
responders, classically it's referred to synptons and | ung
function drops of the FEV-1 type, which there's sone

correlation for, but if you look at airway inflamatory
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responses, which may be nore inportant in ternms of chronic
consequences, that's a conpletely different type of
response.

DR. GONG Henry Gong. Just as a comment to that
guesti on about gene environnent interactions, actually in
the US.E Children's Level Health Study sponsored by the
ARB, Dr. Glling is actually |ooking at genotyping
nmucocel es, | ooking for specific markers for specific target
enzynmes that m ght take part in lung defenses. So that's
one way of looking at this. That m ght spot sone
susceptible children to air pollution. And the other item
al so of inportance is diet. And they're doing a very
frequent -- it's actually called a "Food Frequency
Questionnaire” on their children to | ook at various
nutrients such as magnesium vitamns E, C and all that
stuff. So the antioxidants may play a role. And | think in
Jane's lab, they've also | ooked at this in ozone and
sul phured oxide and see if they have a protective role. So
that has sonething to do with who is susceptible and who
isn't. There may be reversible things there too.

DR. BALMES:. Again though, there are sone
i nportant issues when one starts tal king about genetic

susceptibility to air pollution. You know, the Air Quality
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St andards are supposed to protect the nbst sensitive nenbers
of the popul ation, but when you start |ooking at genetic
susceptibility, you do -- there are sone ethical and sone
policy issues that haven't been grappled w th heretofore.

DR. THURSTON. M ke, could |I ask a question?
wanted to go back to sonmething you said, Ira, that I was a
little surprised, maybe shocked to hear you say, because |
don't think you really neant it in as general a way as you
said, that you didn't think there were nore effects in
children than there were in adults fromozone. And | think
you may have just been tal ki ng about |ung function
decrenents per ppb, but it cane across as a broad statenent.

DR. TAGER. Well, what | intended to say or what |
i ntended was that to try to find evidence that children were
nore susceptible, neaning allow ng for commonality of
underlyi ng di sease, asthma or no asthma, |evel of exposure,
activity, etc., that they were any nore susceptible than an
adul t under simlar circunstances, it would be difficult to
ascertain from epi dem ol ogi cal studies.

DR. THURSTON: Ckay, all right, maybe given that
statenment, but that statement is not true. The fact is that
there is a nmuch higher rate of asthma in children than

adults --
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DR. TAGER That's not what |I'msaying. |'m
saying if you allow for a commnality of underlying
susceptibility --

DR. THURSTON: Right, okay, that's why | want to
clarify that because there isn't such a conmonality.

Chil dren are outside nuch nore, they have nmuch higher rate
of asthma and --

DR. TAGER That's not what |'m sayi ng.

DR, THURSTON: Well, 1 know, that's why | wanted
toclarify it because | didn't think you were saying that,
but you did say that w thout the qualifications.

DR. TAGER Well, 1'Il make it unequivocal.
Adjusting for all of those factors that obviously play upon
exposure, | could not find any real evidence that children
are nore susceptible than adults. |1'mnot saying they're
not, I just can't find convincing evidence of it.

DR. THURSTON: | think it mght be worth talking a
little bit about the factors that do nake children nore
susceptible. One of the things -- obviously a higher rate
of asthma, children with asthma nuch nore effected than
children not having asthma -- and the greater activity
| evel s and -- one of the things that we have, and this isn't

really fair because this is a paper that's being revi ened
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right now -- but we | ooked in New York at ozone and PM
effects in terns of hospital adm ssions and the basic

prem se of the study was to | ook at the effect of

nodi fication by race. And we did in fact find a higher
relative risk for, well, a lower relative risk for let's say
white, non-Hi spanics than for all others for ozone and for
PM But interestingly, when you divided the data into those
who were the poor and working poor vs. everybody el se, al

the effects were in the poor and the working poor. And you

saw that within race as well. So once you corrected for
that -- what appeared to be a racial difference -- wasn't
there anynore. It was really a poverty healthcare

difference. And of course, in Arerica, children live in
poverty at a nmuch higher rate than any other age group. But
| think those are all factors that are very inportant --

DR. TAGER  Yeah, but | think you' re confusing --
| don't think we're disagreeing in the concept --

DR. THURSTON: No, I'mtrying to elaborate on your

DR. TAGER  kay, but | think you ve actually
confused sonmething that we need to be careful about. The
fact that children -- there nay be a higher frequency of

asthma in childhood -- just neans that there potentially is
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a |l arger pool of people, allowing for the fact that
asthmatics may be nore susceptible. That's not the sane
thing as saying that a child asthmatic is nore susceptible
to the exposure. | nean, froma public health point of
view, that obviously has inplications. |If there are a |ot
nore kids with asthma, then the burden is greater in
children. That's different than the issue of is there a
uni que susceptibility in childhood apart fromthe burden
that they may carry with their asthma used as an exanpl e.
And I'msinply saying, from epidem ol ogi cal data and at
| east fromwhat | can tell fromreadi ng exposure data, we
don't know that. Froma public health point of view,
there's no argunent that insofar as the burden of asthna may
be greater in children, that also is a little bit difficult
to ascertain given the way epi dem ol ogi ¢ studies are done.
There's a pretty consi derabl e burden of asthma in ol der
peopl e too, particularly wonen. And so the public health
burden aspect is not entirely clearly on the side of
children as well, but I don't think we're fundanentally
di sagr eei ng.

DR. THURSTON: No, no, | think what you do is
clarify sonmething. But | do want to point out one thing --

this is sonething | brought actually tal ki ng about with PM
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but it fits into this too, which is that one of the things -
- if I could put it up on the overhead -- one of the things
that's been clearly identified is pre-existing respiratory
probl enms put you at a higher risk. And you can see that --

| copied and pasted these nunbers out of a report -- this is
an overhead fromcurrent estimates fromthe National Health
Interview Survey in 1996. | was actually trying to get this
for 0-1 age group which | think would stand out even nore,
but if you |look at this for under 5 years, this is the

i ncidence of acute respiratory conditions per 100 persons,
so it's corrected for population. And under 5 years, |
think we all know this, but it's good to have hard nunbers
to look at, and if you |l ook for under 5 years, you get 129
vs. for 65 and older, it's 49. So you're tal king about
alnmost triple the rate. So if you think of the elderly and
they are a group that's at relatively high rates of health

probl enms, but actually when you're tal king about respiratory

i nfections and respiratory conditions, under 5 -- and |
think especially under 1 -- if we could get those nunbers,
I"d like to see themfrom California sonme tine. |'ve been

unabl e to get these nunbers. W should dig themout. Now
if you |l ook all across the ganut, except maybe pneunoni a

where the elderly are just the sane as under 5, but
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generally they're a multiple of what the elderly are and
wel | above all ages. So that's another way in which, since
we know that air pollution nore strongly affects people who
have pre-existing disease rates --

DR. FRAMPTON: But these presunmably are -- if |
under stand t hese presunably are acute infectious events in
children, | nean, this is not news to ne. Children have
infections and, in fact, the New York Tinmes indicates that
you're probably better off having your kids get a |ot nore
i nfections before age 2, it'll prevent asthma.

DR. KLEINVAN: George, | think this is getting to
an area where we ought to solve this at dinner. Russ?

DR SHERWN: Yeah, Russ Sherwin. | have a
di fferent perspective on this. That inflammtion you're
tal ki ng about we see -- in respiratory bronchial -- is
al nost ubiquitously in our population. And we've been
studyi ng 14-27 year ol d sudden deaths fromviol ence --
aut onobi | e acci dents, hom cide, that type of thing. So we
virtual ly have 100 percent of everybody has got sone kind of
bronchi ol ar inflammation. And when you think about the fact
that all you have to have -- if you have 15 percent of your
lung inflamed, respiratory tissue, and all of it is in the

proxi mal bronchial -- that is, the proximl centri-astor
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[ phonetic] region, you ve got 100 percent inpact on your
lung function. And I think this nay have a ot nore to do
with who gets abnornmality, especially since one out of four
of the young people we were |ooking at have what we cal
severe centri-astor inflammtion, or proximal respiratory
bronchiolitis. Were is that comng fron? Well, that is
what | think is the whole focus. It isn't a question of
whet her ozone does it, it's a question of all these things
occurring in a population already injured. So the question
is what role are those pollutants playing. Now one thing
about ozone, the very basic lesion we |ook at -- the basic,
not the severe lesion -- has been nicely reproduced --

el egantly -- at U C Davis at 0.15 ppmfor three nonths in
nonkeys. This is precisely -- and they are of course much
nore sensitive than the mce we've been experinenting wth,
so we got down to .3. And very clearly, they got down to
.15. This tells ne -- | have no question that the |esion
that | see is in part due to ozone. The only question is
what's the magnitude? 1Is it high? Is it a major factor?
Is it a mgjor contributor? O in conbination with sonething
el se? But the big question is -- a big problemis -- there
is injury. Ozone is playing sone role, |I'msure PM 10 and

2-1/2 and nitrogen dioxide, despite the tendency to tone
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down NO2, they are also playing roles. But the big thing
is, I think, I want to make sure everybody knows ny feelings
that there is injury. This susceptibility is a problemin

| arge part because you've got one out of four people already
at a young age with severe illness. Those people ought to
be nore susceptible to your -- whatever tests you want to
do, they are certainly going to be responders. And it's
going to be very evident. So it isn't a question
necessarily of pathophysiologic alterations of nuscle. Oh,
incidentally, | should also nmention we did airway studies on
these people. And in contrast to the dogna that says that
asthma i s associated with big submucosal gl ands and nucus
hypertrophy, these kids have nucus gland | oss. There
hal | mark i s hypertrophic change and atrophy of glands. No
wonder they have problens. W also see a | ot of basenent
menbr ane thickening and even sone aphelia [phonetic]. W're
going to have a paper out shortly. | can't give you the
data, but it's very high -- at |east one out of four with
very high counts of cyanophil ous [phonetic] and basenent
menbr anes nmuch beyond the 7 m crobe [phonetic]. So this
tells us that the old adage of not all that wheezes is
asthma is extraordinarily true with the pathol ogic |evel

because we don't see the usual signs of asthnma in nost of

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




75

t hese basenent nenbrane ES cyanophil e [phonetic], and
i nflammatory | esions of small airways.

DR. KLEINVAN: | guess one of the major problens,
especially in evaluating young children, is that nany of the
things that we do for testing can't be done in the very
young children. So we don't know if FEV-1 drops because we
don't have very good neasures of that.

DR. TAGER But | think we know a few things from
epidem ologic -- sorry, lra Tager -- | think we know a few
things from sonme epi dem ol ogi cal studies that have actually
made neasurenents starting at very young ages and actual ly
probably the best data fromthis are fromthe Tucson study
in which they have a snmall set of children that they studied
in the first couple of weeks of life and then were able to
study again several years later. Wat they observed there
has been observed in studies with adults, that |ung
function, your relative position in the distribution tracts
very well. The kids who were relatively | ow when they're
very young are relatively low as they grow up. So froma
popul ati on point of view -- and obviously it doesn't hold
one for one, but from a popul ati on perspective, one | think
can say with a high Ievel of confidence that if you | ook

across a distribution of responses -- and let's take
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pul monary function -- the kids who are lowto begin with are
going to nmake up the bul k of the pool of at-risk people
insofar as low lung function, relatively -- and | don't nean
abnormal, | nean lowin a distributional sense -- as they
get older. And since we know that these |low | evels are
predictive of a variety of norbidity, not just respiratory
norbidity, they are a nonspecific marker for |ots of other
norbidity, | think we can be pretty confident that if we can
study a five and six-year-old and know that child' s relative
di stribution and get sone idea of what their history was
before, that we can probably on a popul ation profile the

ri sk of kids reasonably well.

DR. SHERWN. Just a quick comrent. Dr. Thurston
made an interesting conment with that slide he put up
showi ng high incidents of respiratory alterations in
children and surprisingly one-third in adults. And | hadn't
gi ven too nuch thought to that, except specul atively. But
when | started to show nmy material around, everybody agreed
that | had substantial extraordinary inflamuatory changes in
the lungs of these young people, and they couldn't
understand why they weren't seeing that. And the answer
seens to be that they are | ooking nostly at ol der people.

And when | | ook at ol der people, | don't see as nuch of that
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i nflammation either, but what | do see is they don't have
much lung left. Now relatively speaking, it |ooks as though
what ever was susceptible to inflammation injury is

di sappearing. There goes your FEV-1 decrenent of |ung

depl etion over tinme. And everybody -- all adults -- have
sonme enphysenma and | think the nore resistant lung tissue
hol ds on and we don't see that kind of acute information in
| arge part because the susceptible tissue probably is gone.

DR. KLEI NVAN:  Henry or John, the Peters study --
the Children's Health Study -- had as one of its objectives
to | ook at ozone in areas where there was high ozone, |ow
ozone, and |l ook at children's lung growh. Can you
sunmmari ze what the outcones are so far on that?

DR. GONG Well, | can -- thisis Dr. Gong -- |
can quote the cross sectional data that was published | ast
year, and | think it's summarized in Ira' s section.
Essentially, ozone dropped out as being a significant
pol | utant, whereas PM 10 and nitrogen di oxide and | believe
it was nitric acid were the ones that were statistically
significant for reducing lung function -- it depends on
whi ch out cone variable -- they were associated with synptons
and | can't renenber about the lung function offhand, which

ones.
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DR. TAGER  They had cough too, 1 think.

DR. BALMES: Well, in ternms of the lung function data
fromthe cross sectional studies, and | think the
unpubl i shed | ongi tudi nal data al so, does not suggest a
strong ozone effect, but there is an ozone effect on
respiratory illness absences fromschool. So when you're
tal ki ng about nmeasures of acute norbidity that actually
cause kids to m ss school, ozone was the dom nant pl ayer.
And al so kids with asthma had nore bronchitic synptons in
association with ozone. So ozone was not the main player
with regard to declines of lung function relative to PM or
NC2, but still was an inportant pollutant with regard to
respiratory norbidity.

DR. GONG  Especially with asthna.

DR. BALMES. Especially with asthnma, yeah.

DR. PRASAD:. Shankar Prasad. A couple of things
to followup on. Actually, that was paper we're getting
publ i shed in the next few weeks. And fromwhat | have heard
and what was presented at the Board neetings, from John and
t he | ongi tudi nal section, ozone does not seemto be the
primary predictor of decline in the lung function over
period of tinme for a period. N2, acid vapor and PM both

cause and find continue to be showi ng primry significance
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there. A question for John and a question for Ira Tager,
you sai d about responders vs. non-responders. At that tine,
| recall you were trying to follow up anong the non-
responders where the non-responders woul d be having a higher
magni tude of inflammatory response. Do you see that as any
-- that by what you are being a responder, the fune
reduction itself would prevent an increased of ozone intake
is what I'"mreferring to.

DR. BALMES. In one study that we did -- when
say "we," ny laboratory at U C. S.F., we did see a negative
correl ation between the FEV-1 drop and the anmount of airway
i nfl ammati on, suggesting that the individuals who changed
their breathing patterns because they were synptomatic to
ozone had a sonewhat protective effect with regard to the
airway inflammatory responses. And that's been seen in sone
ot her studies, so that nmay be true. There are other studies
that haven't shown that kind of a negative relationship.

DR. PRASAD:. Thanks. Dr. Tager, did | hear right
fromboth of your overheads that you showed that you kind of
hinted or indicated that in your opinion that the threshold
may be around 40 ppb?

DR. TAGER Well, | nean, if you |look at the curve

fromJoel's paper, it |ooks very clear because it's really
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all snoothed out. |If you look at the data from Mexico City
and Bill MDonald s nodeling, it's sonmewhere between 40 and
70. The point | was trying to make is that the curve shapes
are remarkably simlar fromdifferent studies. | think
Joel ' s data perhaps, just because of the way it's presented
or was asked to be presented, without all the actual data in
a snooth curve, nake it | ook probably clearer than it is.
But if you just lunp those all together, all of those
curves, and | drew themout with a pencil, so it wasn't
exactly an el aborate analysis, it's sonewhere between 40 and
70 that the shoulders were on the curve. And in an analysis
that wasn't published that was done of the Nationa
Intercity Asthma Study -- and actually Kathleen Mrtiner's
paper on this is comng out, but it's not included -- this
isn't included in the paper because there was a di sagreenent
anong the authors about whether it should be -- but we did a
simlar analysis and the shape of the ozone response curve
was not dissimlar fromwhat | showed you here.

DR. KLEINVAN. Great. W're going to take a ten-
m nute break. W're going to start pronptly at 3:10. |If
there's a yell ow sheet going around with requests for sign-
up's for dinner tonight, you guys can deal with that and

we'll be back at 3:10.
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(O f the record.)
(Back on the record.)

DR. OSTRO W were rem nded to nmake sure you
speak clearly into the m crophone and if you cite a
publication, to cite that clearly so it can be recorded in
the transcript. So | think we're going to nove on to NO2
NOW.

DR. KLEINVAN. M ke, before we get started, | just
wanted to nmake a clarification on the restaurant invitation
that was also to the people fromE. P.A. and ARB if they
would like to join us at the restaurant, whichever
nysterious restaurant Bart has selected. So | just want to
make sure -- the sign-up sheet is still over here, so you
can get to it sone tinme before dinner.

DR. LIPSETT: Ckay, we're going to nobve on now to
nitrogen di oxide, the current standard for which is 0.25
ppm it's a one-hour average, and this standard, according
to one of the forner Department of Health Services long tine
physicians, told nme it was initially set nore on visibility
concerns than health concerns. Nitrogen dioxide is kind of
a reddish brown gas and it was set at this |evel apparently
havi ng sonething to do with visibility and the color of the

air between the State Heal th Departnent Building in Berkel ey
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and the Golden Gate Bridge. Coincidentally, it also happens
to be also a reasonable one, at least as far as we were
concerned in the past for health protection. The standard
is currently based largely on our analysis of controlled
exposure studies with asthmatics, |ooking particularly at
the outconme of increased bronchial hyper-responsi veness, not
di rect changes in lung function per se. And also on a
coupl e of studies of patients with COPD which did | ook at
changes in lung function. There have been several recent
control |l ed exposure studi es and, again, nost of these are in
Eur ope, that suggest that exposures to relatively |ow levels
of nitrogen dioxide, including one at .26 ppm averaged over
one hour, may enhance the response of allergic asthmatics to
subsequent challenge with air borne allergens. And
basically this is alnbst at the |evel of the current
standard. And since nost children who have asthma al so have
an allergic conponent to it, about 85-90 percent of
chi |l dhood asthmatics are also allergic, but that this

i nteraction here mght be something of concern for this
popul ation. Now, as with SO2 and as we're going to hear for
particles tonorrow, there have been a nunber of studies that
suggest effects on nortality, cardiac arrhythm as, asthmatic

exacerbations, and a variety of respiratory synptons. 1In a

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




83

nunber of these studies, as with SO2, there are probl ens of
conmpoundi ng by other pollutants. And it may be that NO2 has
an i ndependent effect, it may be that NO2 is an indicator of
traffic. 1In any case, it is sonmething that is related to

hi gh tenperature conbustion and the commonest source of at

| east popul ati on-based exposures in California is notor
vehi cl e conbustion. The children's health studies do seem
to indicate that NO2, or possibly particles, or possibly
acid vapors may affect lung growh in children, although
this is not sonmething where there's enough evidence to base
a standard on at this point. And in general throughout
California, the NO2 exposures do tend to be | ower than the
current standard, although occasionally there are excursions
that are up to, and | think |ast year there was at | east

one, that exceeded the current standard. We put NO2 in Tier
1 largely because of the recent controlled exposure studies
t hat suggest potential effects on asthmatics. And | think
that overall the evidence for this is less strong than it is
for particles and for ozone, but nevertheless, we felt that
the evidence for this was stronger than for the pollutants
that ended up being in Tier 2. So with that, "Il turn it
over to M ke.

DR. KLEINVAN: Ckay. | think I'd like to ask Mark
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Franpton to comment on the review.

DR. FRAMPTON: Yeah, Mark Franpton speaking. |
have a little to add. | think Mke did a nice job of
reviewi ng the highlights. Just in terns of background, I
think NO2 is receiving relatively little attention as a
pol l utant of concern in California and nationally sinply
because the interest over the last 10 or 15 years has
shifted towards NO2 as an indoor pollutant because in a | ot
of hones, NO2 are sonetinmes a | ot higher indoors than they
are outdoors, and even there it's been hard to clearly
denonstrate significant health effects. There's been a |ot
of conflicting epidem ologic studies and a | ot of the ol der
studi es that | ooked at gas stoves vs. electric stoves failed
to Il ook at the fact that gas stoves generate ultra-fine
particles and that what nay have been neasured as an i ndoor
health effect was actually not NO2, but may have been
particles or the conmbination. In human clinical studies
over the years, our |aboratory included, have been
remar kably inconsistent in terns of the effects shown both
in healthy people and in asthmatics, with ol der studies
showi ng effects in asthmatics at levels as low as .1 ppm and
yet others showi ng that asthmatics had no effects at |evels

as high as 4 or even 5 ppm And the real reasons for these

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




85

di screpancies are not entirely understood, but the sense has
been that it nmay not be as inportant as ozone or particles
or other pollutants. 1In spite of this, as M ke nentioned,
the thing that's happened in these nunerous particle

epi dem ol ogy studies |ooking at nortality and norbidity end
poi nts, every once in a while NO2 keeps popping up as
sonetinmes the only pollutant that is significantly

associ ated with sone of these outconmes. In nost of these
studi es, you can explain that away as NO2 as a narker of
conbustion and a statistical fluke, but not all of those
studies. And there are sonme very well done studies that NO2
is the primary indicator or the primary positive indicator.
And it's hard to exclude the fact that NO2 nay be having a
significant effect at outdoor |evels, or at |east having an
effect in conbination with particles or other pollutants.
However, | do agree that | think the thing that is of npst
concern currently is these recent studies | ooking at the

al l ergen response in asthmatics, and particularly the study,
M chael, that you quoted by Strand and col | eagues t hat
showed effects at .26 ppmfor half an hour. And these were
exposures at rest of asthmatics who then went on to have an
all ergen challenge. So that is certainly below a | evel that

I woul d have suspected there would be any effect. It's
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certainly a | evel bel ow which airway inflammuati on woul d be
occurring in these individuals. And it's been observed now
in probably three | aboratories overseas at ranges from. 26
to .4 ppm | think there is need for confirmation of those
studies in other |aboratories and using other nethodol ogy.
But it is consistent with sone ani mal data that suggests
that fairly Iow level of NO2 exposure may enhance sone of
the nechanisns of allergic responsiveness and it is

consi stent with the epidem ol ogy that suggests that traffic
rel ated conbusti on products, including NO2, nay enhance
allergy in children. So I think it warrants sone careful

t hought .

DR. KLEINVAN: Thank you. 1'd like to open it up
to cooments fromthe commttee. Henry?

DR. GONG  Mark, based on your very nice and
conpl ete review of the topic and nmy own experience with NO2
studies, do you think that NO2 should be in Tier 1? It
seens |ike the flow of the information that we have is that
it may be a surrogate, and you always qualify that, but
nonet hel ess, that seens to be the prinmary nessage from your
review. So we're sort of |ooking for sonething that it can
do -- a gas with an effect. And it's hard to find one that

really cones out at you as being clinically significant, and
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significant for public health, | guess. So should it be in
Tier 1 as suggested by the staff, do you think?

DR. FRAMPTON: Actually, | think it should be.
And it's really for the reason that | nentioned and that
M chael mentioned. |If it wasn't for those human clinica
studi es of allergen exposure, then | would be hard put to
justify putting it in Tier 1 because the epi data and the
previ ous human clinical studies data is inconsistent enough
that it's hard to really be convinced that exposures
outdoors at this level could be having a direct clinica
effect. However, with these studies, again, fromnore than
one | aboratory that are consistently denonstrating allergen
responsi veness whi ch would be a major issue for children, |
think it does belong in Tier 1.

DR. GONG This is Dr. Gong again. So I'll follow
it up alittle bit. You' re saying based on uncertainty of
its true health effects that we need to keep pursuing
i nvestigation of it, | guess, as well as putting it in Tier
1? 1Is that a safe sumary?

DR. FRAMPTON:  Yes.

DR. GONG Could |I also say what about sul phur
dioxide, if | may digress? There we know that it's a strong

broncho constrictor. It may not affect as many people, but
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obvi ously there was concern expressed by Dr. Koeni g about
t hat .

DR. FRAMPTON: Yeah, | think in a sense, and this
is a point we were talking about a little bit over the
break, in a sense the |arger extrapol ation of your question
can apply to any of these so-called criteria pollutants, and
ozone in particular is -- do we really need to re-think our
par adi gm of standard setting? Really, as we get nore able
to detect health effects or physiologic effects of sonme of
t hese pol | utant exposures, it's going to be nore and nore
difficult to say that we can rationally establish a standard
for which none of these things occur for 95 or 99 percent of
the popul ation. And at sone point, we have to begin to
t hi nk about what are the inportant effects, the inportant
effects that affect a | ot of people, and what can we do
about it. | don't have a good answer for that question. |
think if your paradigmis that you' ve got to have a standard
that doesn't have any effects, and has a nmargin of safety,
then you should put SO2 in that category. But this has been
ki cked around for a long tine with SO2, not just in
California but nationally, and nost people | think have
agreed that the denonstration of short-term quickly

reversi bl e broncho constrictive effects probably is not as
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significant or inportant a health effect as say | ate phase
al | ergen responsi veness in allergic individuals, which has
the inplication of asthma exacerbation and effects |asting
days or even weeks if they get sick fromthat kind of
exposure. So | think we're tal king about differences in
degrees, but in ternms of absolutes, | can't justify it.

DR. BALMES:. So obviously a difference of opinion
because Dr. Koenig said it will affect their lifestyle.

DR. FRAMPTON. And | agree with her entirely. |1
agree with her 100 percent. You can't say that that's not
an inmportant health effect. | think that it's just matters
of degree.

DR. BALMES: John Bal nes. Just one further
comment about the NO2 enhancenent of response to allergen.
| nean, this is simlar to what | was alluding to with
regard to ozone. So it's inportant to point out that two
oxi dant pollutants seemto have the sane effect, so that's
think stronger evidence that there actually is sonething
going on here with regard to allergic asthmatics and
exposures to these two pollutants. And | agree with Mark
that it sort of raises nmy ante of concern for both
pol | ut ant s.

DR. FRAMPTON: Yeah, that's a good point. The
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interesting thing though -- the thing that's puzzling to ne
about NO2, with ozone, the studi es suggest you need a
concentration or exposure to ozone that's high enough to
give you an inflamuatory response in order to get the

al | ergen enhancenent, whereas these | evels of ozone are way
bel ow the threshold for inflanmatory response.

AUDI ENCE:  NQO2.

DR. FRAMPTON. |I'msorry, ozone effect -- NO2,

t hank you.

DR. BALMES. | would in general agree with you
except for the initial ozone study, the Mdlfino study, was
at a level that wouldn't be expected to induce --

DR. FRAMPTON: Yeah, but that study was fl awed.

DR. BALMES:. They'll get a lot of other studies
going, so it was useful. And then | would say that with
regard to NO2, while there may not be BAL evi dence --
bronchi al veol ar | avage evidence -- of inflanmation within
an exposure at .25 ppm several groups, | think probably
i ncluding your own in ternms of a bronchial wash where you're
| ooking at nore theoretically nore proximl airways, and in
our own studies with normal individuals at .25 ppmwth a
t hree- day exposure protocol, we did get sonme bronchial wash

or nore proximal airway inflammtion, though not the BAL
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i nformati on that you see with ozone. |[|f proxinmal airway
inflammation is involved in this response, then | think it
i s sonmewhat nore pl ausi bl e.

DR. FRAMPTON: That was with exercise though, I
assune?

DR. BALMES:. That was with exercise, yes, so it
was a higher effective dose. But those were nornals.

DR DRECHSLER: Deborah Drechsler. So far we've
only tal ked about NO2 effects on pul nobnary and respiratory
end points. There is a paper which it happens | wote, but
wasn't included in the review, that the subjects were ol der
people, like 60's and 70's, and NO2 reduced -- when these
people did |ight exercise, NO2 reduced the cardiac out put
increment that occurred due to the exercise. | don't think
" mexplaining that well, but --

DR. FRAMPTON: Actually, I'mvery famliar with
that study and I"'msurprised | left it out of the review,
and | apol ogi ze for that.

DR DRECHSLER: [|I'mnot sure it's ever been
repeat ed or anybody el se ever even |ooked at it, and it was
a pretty small group. But it is at |east an indication that
there may be effects on other organ systens beyond the

| ungs.

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




92

DR. FRAMPTON: Yeah, and | think that's a very
good point. And in fact, our lab has sone data al so
indicating there are systemc effects. It's not in the
revi ew because we haven't published it yet, but it's on ny
conmputer being witten up. But we found a significant
reduction actually in the henpogl obin and the hematocrit in
the circulating blood in a dose response fashioned after
exposure to NO2. However, the exposure |evels were
consi derably higher than the standard. W' re tal king about
.6 and 1.5 ppm exposures.

DR SHERWN:. Yes. | wanted to nmention that
sonetinmes pilot studies or probes into anplification have
potentially inportant neeting. M associate, Dr. Rictas
[ phonetic], published that, and it was nmentioned in the
review, the studies showing CE-4, CE-8 and other |ynphocyte
shifts much |ike you would see in AIDS, for exanple, so
there was an alteration of the inmune system at the standard
| evel . Then al so, which | thought was a very fascinating
finding was that he woul d show nore netastasis of nost
nmel anoma net astasi s nodel by exposing the animals to NO2.
So that carries with it the facilitation of netastasis in a
patient with cancer which says, well, that certainly has

some neaning. | wanted to raise another question, too, that
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has to do with what happened to the .15 ppm 24- hour
standard? | have seen tinmes when the .15 was exceeded, but
the .25 wasn't, and vice versa of course. So | wondered why
that isn't a consideration. Then I'll just ask a couple
ot her questions. Maybe they all can be answered. One is
the i nmportance of point sources -- for exanple, | work out
at the club and the diesel buses all congregate there. And
| keep thinking to nyself, at one tinme before they had air
conditioning, all of that diesel fuel cane up and that's a
tremendous anmpunt of NOX. Now that they have air
condi tioning, maybe it's cooled and I don't get the effects
as badly, but the big question I'd like to ask is, what do
we say when we eval uate these standards of when we have to
take into consideration that standing on that corner with
three, four and five buses may give you a fairly high I evel
of NOX on a point source basis. And | don't want to | ose
track of the standard difference, in other words one hour
may not be as neani ngful as a 24-hour, and that may not be
as neani ngful as maybe a week-1ong | evel. Any kind of
coments on that?

DR. FRAMPTON: No. | agree with all of your
concerns. | guess ny concern when | jog on the road behind

a diesel bus is not so nuch for NOX as it is for ultra-fine
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particles, but you pick your pollutant and you take your
ri sk, I guess.

DR. SHERWN. Well, there's a | ot of product
particul ates, but the NOX is one of the high emtters,
there's no question of diesels.

DR PRASAD: One comment. The issue of NO2 as an
i ndi cator or SO2 compounding, that's probably a commonal ity
in al nost any epidem ol ogy. But when it conmes to the
question of PM we tend to take a preferential -- alittle
nore latitude than say it is primarily related to -- PM10
is nore than the others, so are we always stressing this
issue in terms of SO2 and NO2, as opposed to the other tines
whil e we are eval uati ng PW?

DR FRAMPTON: | don't know the answer to that. |
think it's a good question. And | asked nyself that
question throughout the review -- w thout a good answer.

DR. THURSTON. This is George Thurston. Yeah, |
was going to ask you about nitric acid, actually, sort of a
rel ated i ssue because Peter's paper finding associations in
children's effects -- | think it was in norbidity -- you
know, the California Children's Study -- with NO2 and nitric
acid. And I'mwondering if those two things aren't |inked

and that nmaybe sonme of the variability that we see in N2 is
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sonetinmes you see NO2 with and sonetinmes without nitric

acid. | nean, you know that NO2 goes in the lung and gets
in the noisture and, as | recall, it turns to nitric acid in
the lung. So nitric acid -- it comes up inportant in that

study and what do you think is going on there? And then if
we have tine, | mght respond to the particle preference.

DR. FRAMPTON. | don't know. And maybe John Bal nes
will comment a little bit, but the human clinical studies of
nitric acid haven't shown nuch at all, whereas NO2 has been
i nconsistent. At |east you can denonstrate sone positive
effects if you go to high enough | evels and do enough
subjects. So with nitric acid --

DR. THURSTON: Have you ever done nitric acid with
particles? That's sort of answer to the question, really,
is that I think, you know, when you | ook at SO2, you
shouldn't look at it without particles. |[If you |look at NQO2,
you shouldn't ook at it without particles because it always
is exposed with particles. And | think one of the reasons
why particles comes out so consistently mght be that it is
this vector. It's not only a pollutant on its own, it's
al so a vector for other pollutants to ride the escal ator
down into the lung, whereas nitric acid would be scrubbed

out readily, SO2 would be scrubbed out readily. If it
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| at ches onto a particle, it's on for the ride and it gets
into the lung, and it goes down and it's inpacted. So |
think that particles are sort of a double whamy in that
they not only could have their own effects, but also can
enhance the effects of other pollutants. And that m ght be
why it conmes out nore consistent when you start doing
mul ti ple pollutant analyses with statistics, anyway. The
particles generally wn.

DR. FRAMPTON: And certainly, you' re nmaking a very
good point that the issue is mxtures and we shoul d probably
be studying mxtures a lot nore than we are. The problemis
that -- I'"msure you' re not arguing that we shoul dn't study
NC2 alone -- the problemis if we were to find that NO2 had
basically no effects at the |l evels we're concerned about,
and that it was all due to NO2 plus particles, then you're
going to regulate the particles, and you need a particle
standard and not an NO2 standard. So | think there is a
need for studying NO2 al one and know ng whet her NO2 by
itself has effects froma regulatory and a mechani stic
standpoint, but | agree with you 100 percent. And that's
sort of the EEP.A's attenpt to do this one atnosphere
approach which I think hasn't gone very far. The problem

is, at least in ternms of human clinical studies, the
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| ogi stics of studying particle m xtures in any kind of
informed fashion is very very difficult.

DR PINKERTON: Kent Pinkerton. 1'd like to also
j ust enphasi ze the inportance of especially studying nore
about the NO2, especially in ternms of its response to
all ergens. Although we haven't studied NO2 at Davis, we
have been | ooking at other oxidant gasses. And when you are
deal i ng especially with the young child, and in our case
we're dealing with young nonkeys, that there's a trenendous
effect of allergen conbined with an oxi dant gas on the
devel opnent of the lung and on its renodeling and its
eventual outcone as an organ for respiration. And it's al
very adverse that we don't see in adults.

DR. KLEI NVAN: W can open the floor to nore
comments if the conmttee hasn't got anything, or anybody
fromE P.A or ARB wish to comment? Then let's open the
coments to the floor

M5. MARTY: This is Melanie Marty. | had
actually a couple comments, but | think I'Il stick to the
first one first. And this is with regard to this issue of
intra-individual variability which, as a toxicol ogist
dealing primarily with toxic air contam nants, we take that

pretty seriously. |In our risk assessnment nethodol ogi es, we
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routinely use an uncertainty factor of ten -- ten fold. So
if we have a human study that we're working with to devel op
a reference exposure | evel which is supposed to be a safe
exposure level, we will divide the no observed adverse
effect level by ten to get to that referenced exposure
| evel . Most of the time, we have nuch |l ess | ess data than
you guys have to work with on the criteria air pollutants,
so ten may not be appropriate for things that inpact at the
site of exposure. There's lots of argunent that ten m ght
not be good enough for sone chemi cals, especially systemc
toxi cants where the toxic response involves netabolism
det oxi fication, excretion, all these other pharnacokinetics
i ssues that conme into play. Anyhow, really ny point is that
| think it's really inportant if you have data on sensitive
sub-popul ations to attenpt to quantify potential intra-
i ndi vidual variability in the human popul ati on and apply
t hat when you're thinking about prioritizing, and al so
especially in the long run when you're actually devel oping a
recommendati on.

DR. BALMES: Melanie, | guess | don't disagree
with you on a certain level, but if you' re referring to
ozone where we had sonme di scussi on about intra-individua

variability, | nean, even if you went to a factor of three,
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as opposed to a factor of ten, I mean, we m ght get ozone
retai nment in sone future space and tine, but again, | think
it relates to -- if you're trying to talk about no health

effects, given that we can denonstrate sone subtle health

effects at very low | evels of exposure, if you then put a

margi n of safety of ten, three, on that, we're going to be
down at the background | evel.

M5. WHITE: This is Mary Wiite. | would
appreciate a little clarification about the kind of |evels
that are currently being nmeasured outdoors. You have a
statenent about the levels are |ower than the current
standard, but --

DR, KLEI NVAN:  For NO27?

M5. WHI TE: For NO2, yeah.

DR. KLEI NVAN:  The one-hour standard is 250 ppb
and the one-hour peak | evel, which has cone down, is at
about 175. So it's below it, but not --

DR. LIPSETT: And Mary, also on page 10 of the
report of the Blue Book, the ARB put together sone tables
| ooking at the mpjor air districts and the dates exceedi ng
the different standards. And you see for NO2 generally,
there was one exceedance | ast year which is in the South

Coast air district with a one-hour level of .31 ppm and the
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other major districts had no exceedances. The nean |evels
were approximately, well, | guess about half of what the
current standard is. No, this is the maxinmum |'m sorry.
The maxi mum | evel s were about half of the current standard
in the other air districts besides South Coast.

DR OSTRO 1'd like to ask the same question
di d about SO2 regarding the findings fromthe epi studies.
And |'m wondering, Mark, if you would comment on bi ol ogi ca
mechani sms for NO2 at the levels that we're observing
out doors and relating those to cardi ovascular nortality and
hospi talizations, what sonme of the epi studies are show ng.

DR. FRAMPTON: | think it's entirely specul ative
at this point, except it's alittle perhaps easier to make a
case for it wwth NO2 than for SO2 because NO2, because it's
a relatively insoluble gas and not as reactive as ozone,
does penetrate to the alveolar region of the |lung and can be
expected to have effects in the deep lung. Again, there is
not a |l ot of experinmental data out there to suggest there
are a lot of inflanmatory effects at these kind of exposure
| evel s, but as nentioned by Dr. Sherwin, there's sone data -
- there's aninmal data out there indicating there nay be
i mune effects. And it is an oxidant. It interacts with

the epithelial lining fluid and can generate lipid
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peroxi dation. It can produce mnethenogl obi n and exposures in
ani mal s at somewhat higher |evels, but not extrenely high
| evel s, that have shown formations of small anmounts of
nmet henogl obin in the blood foll owi ng exposure to NO2, and
that can affect oxygen delivery. So there are sone
potential |inkages and nechani sns. Again, it would be hard
to explain that at exposure |evels below the standard. And
there nmay be sone nmechani sns that we don't know about yet.

DR KLEINVAN: | notice a dearth of coments and |
t hought this would be an opportune nonent. Dr. Gong w ||
not be able to be here tonorrow and he had sone comments
about PM So perhaps, Henry, if you could take about 15
m nut es?

DR. GONG It probably won't take that | ong.
Thank you, M ke. | apologize for not being here tonorrow,
but at least | have a little tine to tal k about ny opinion
regardi ng the peership [phonetic] of PM And based on ny
revi ew of the docunents provided to ne and ot her experiences
that 1've had, | think that currently PM shoul d probably be
the nunber 1 pollutant on Tier 1, if you had to prioritize
them Owning to the fact that we know a | ot about it
epi demi ol ogically, but we still need to have nore

i nformati on about its nechani sm and even extra pul nonary
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effects, as was nentioned al ready, and of all the pollutants
that we have discussed or will be discussing, with
exception, | believe, of hydrogen sulfide, | think that this
pol lutant has very little clinical information regarding its
effects on children or infants. There is sone data,
obviously, on infant nortality, etc., but I think this is
certainly an area that we need nore answers and nore
research to provide those answers to help us understand its
public health effect. And that's sort of a genera
statenent that | have.

DR. KLEI NVAN: Ckay. Are there any responses to
t hat general statenment anybody would care to nake? Any
di sagreenent? Should it be in Tier 2?

DR PRASAD: Wth the information that we have, do
you think that is nore than what it is for the ozone?

DR. GONG That is nore than what?

DR. PRASAD: Wiat the information is avail able on
ozone?

DR. GONG Do we have nore information on it than

DR. PRASAD. Yeah. Do you think that in your
opi ni on that between the ozone and the PMthat the

information on PMis nuch nore than what's avail abl e on
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ozone?

DR GONG  No.

DR. PRASAD. | nean, to imunity. | nean, in
order to prioritize between the PM and ozone, you are
confortable to say that the information available to review
t he i nadequacy of the PMis nore than what's available to
revi ew t he i nadequacy of the ozone standard?

DR GONG Well | think it sort of applies back to
the nitrogen dioxide. It's really the uncertainty. W
don't have all the answers and yet there's been a | ot of
epi dem ol ogi cal evidence to indicate its association with
heal th outcones -- adverse health outcones. And that's the
part that concerns nme and | think that until we know
ot herwi se, we have to pursue that vigorously, | think.

DR. PI NKERTON: Kent Pinkerton. | would agree
with Henry's conments too, but I'd also |like to nake the
comment that | don't think ozone is a past issue. | nean,
we still have to deal with that. And although PM has taken
the front seat at the nonent, and | think rightfully so that
it should be there because | think we know | ess about the
effects of PMthan we do about ozone. But in terns of
considering their priorities, | wouldn't say that PMis

goi ng to be sonething that should make us forget about
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ozone. DR. PRASAD: | just want to add that just now
you said that there's nore uncertainty about PMthan on
ozone. |If we know less on PM we should try to know nore on
ozone, but we should try to know nore on PM Does it nean
that that gets a priority for the standard review, know ng
that the information available could be | ess than what's
avai |l abl e for ozone?

DR. GONG But doesn't the review that you're
tal ki ng about take place within the next one to two years --

DR. PRASAD. Two years, period.

DR. GONG And as you know, there's a |ot of
research being done on clinical nmechanistic, even
epi dem ol ogi cal aspects of PM And these answers will be
hopefully rolling in to help us do a better job of
eval uation, understanding and witing reports and com ng up
wi th nore supportable types of regul ations.

DR. FRAMPTON. Maybe | could interject a thought
here -- Mark Franpton -- it sounds |ike maybe we're
confusing two things. One is sort of research priority, and
the other is sort of priority for reviewwth regard to the
California standard setting process. And the orders of
priority may be slightly different for those two issues.

And | think that PMin nmy m nd probably certainly gets the
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priority for research needs. And | think everybody woul d
agree with that. I'ma little hesitant to say that it gets
the priority for review and in part that depends on how
urgent we feel that the standard m ght need to be changed
for particles because particles have been reviewed up the
wazoo in the last few years and ozone perhaps | ess so, at

| east at a national level. So I guess what | woul d suggest
is that we try to keep separate the idea of research needs
vs. urgency of review for the standard.

DR. KLEINMAN: | think though, in the context of
this particular process, it's a review of the standard with
respect to protection of children and not the general review
whi ch, | agree, has been done quite well. So | think that's
a slightly enbellished issue.

DR. BALMES. So taking your point, Mark -- this is
John Bal nes -- taking your point that the review of the
adequacy of the current California standards is somewhat
separate fromresearch needs and focusing on children, then
I think you can make a good case that ozone is actually nore
i nportant than PMfor regulatory review. There certainly
are very conpel ling reasons why PM m ght need to be
controlled nore if you deal with adult responses and

specifically nortality. But | think we do know nore about
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responses of kids to ozone than we do in terns of PM
responses. And so separating the two in terns of research
needs vs. review of the adequacy of the current air quality
standards, while | think PM should be reviewed, | think you
coul d make a case for ozone being the nunber one Tier 1

pol | ut ant .

DR. KLEINVAN: It may be premature to really argue
the issue of primacy of PMvs. ozone since we haven't really
sat down and listened to the entire discussion of PM which
we wll do tonorrow. So maybe we ought to hold off on that
di scussion, although I'mglad you had your chance to nake
your point because you're not going to be here tonorrow, |
guess. O are you?

DR. BALMES. | will only mss part of tonorrow.

DR. KLEI NVAN: Good. Ckay, then what I'd like to
do -- let's open the floor to comrents on all of the
pol lutants that we discussed this norning. | understand
that there are sone public statenents that are com ng due,
so we have tinme for those now

MR. HEUSS: M nane is John Heuss and I'mwith Air
| mprovenent Resource, Incorporated. And | and Dr. Jarosl av
Vostal are gong to be speaking today. And we're both

representing General Mdtors Corporation. |1'd like to spend
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nmy tinme tal king basically about ozone and PM i ssues,
intertwining the two. | do have sone copies of the essence
of what |I'm saying that can be provided to the conmttee.
One of the factors listed in the draft was concerning the
degree of exposure relative to the | evel of the standard,
and | guess as | read through the docunent, | was concerned
that this was not really adequately provided. The
significant background of ozone that Dr. Kl ei nman nenti oned
was not nentioned at all. Oher issues about the |evels of
the standards in California were tal ked about in very
general ternms, but | think there's sone key issues that I'd
like to bring up related to that. And the docunent didn't
di scuss what human exposures will be when the California
state standards are achieved. |'d like to start with a
little discussion of the sources of ozone. Cbviously, we've
been tal king primarily today about the photochem stry of man
made em ssions, but there are other sources. Ozone in the
stratosphere does mx into the Troposphere and is | ost at
the ground. There's another set of photochem cal reactions
occurring invol ving geogeni ¢ and bi ogenic em ssions. And
these involve things |ike nethane, isoprene, turbines and
nmetrol NOX. There are also issues related to transport.

And here the transport is not only the transport of mannmade
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em ssions from maj or source areas out into rural and renote
areas, but there's also a phenonenon called the Tropopause
fol ding event where plunmes of high | evel ozone is inserted
into the troposphere, generally at elevation where it m xes
over a period of tinme into the rest of the troposphere.
Unfortunately, that m xing generally occurs on the back side
of high pressure systens, which is also the place where
manmade ozone accunul ates. These plunmes have been found on
very rare occasion to get down to ground | evel, but
concentrations of up to .20 ppmare higher. This background
does average about 0.04 ppm It's a little higher in the
spring and a little lower in the fall, but it is not just a
constant. There are yearly peaks that range up to 0.07 or
0.08 ppm In fact, if you look in the ARB dat abases, the

| ocations that have the | east em ssions and the cl eanest
areas within California do typically get up to this 0.75 to
0.85 once per year concentrations. The state standard is
.09 for one hour and it's again a once-per-year kind of
value. This neans that on days when there is a substantia
background above .04, that the margin for nman-nade ozone is
only the order of .01 or .02 ppm W think the presence of
this substantial background needs to be taken into account

in any decision regarding revising the California standard.
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And if you're going to go ahead and re-|l ook at the
California standard, we think you need to initiate detailed
field studies of ozone levels in sources in renote
California |l ocations to try to deci de how cl ean you can
possibly get. And when this standard was set back in 1987,
the staff assumed that the ozone background did not exceed
.04 and it actually does. So PM 10 for the 24-hour
standard, the state standard, is exceeded throughout the
state except for conpliance in a few high el evation
counties. In fact, except for Lake County, the other basins
routi nely exceed the 24-hour standard. |In the great basin
val | eys, the maxi num has been the order of 400 m crogram
indicated in recent years. Now in contrast, the annua
geonetric nean levels do attain the state standard in the
rural and renote areas, but exceeded in the nore popul at ed
air basins. O even in the rural renote areas, the
geonetric nean varies between 20 and 30 microgranms, SO
there's not a |lot of cushion even there. [It's well known
t hat w nd-blown dust is a major contributor to this and
crustal materials -- sone of that is controllable and sone
is not. The inportant thing here for California is that the
| evel s of PM 10 that can be achievable will vary

significantly throughout the state. And also, the
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conposition of that PM 10 varies significantly across the
state. And that conposition difference may alter the toxic
potential of PM10. And these variations |I think need al so
to be taken into account when you tal k about revising the
standard. Another issue that | think is inportant when you
start | ooking at extra human exposures is indoor/outdoor

rel ati onships. And Section 3.6 of the draft needs to get
into alittle nore detail sone of the material that's

i ncluded, but also in the docunent, about conparison of

i ndoor and outdoor. A recent study actually carried out in
honmes in Upland and | think Lake Arrowhead Townshi p, which
was published by a Harvard group, showed that ozone

i ndoor/outdoor ratios with air-conditioning in use were
about 0.1. Now when the wi ndows are open and the air
conditioning is off, there's clearly nmuch nore ventilation
and ozone is higher, but it still seens to be | ower indoors
at .68 conpared to the outdoors. Now for PM i ndoor/outdoor
ratio is often greater than 0.1, and in sone recent studies
it's shown that it's nore like 1.5. But it can vary between
.6 and 2 and 3 and 4. And there are a |ot of studies of PM
exposure com ng on now because of sone of the things

menti oned. The research community has gotten into this in

sonme detail. And one of the things that's com ng out there
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is, as you get nore detailed real tinme measurenents, you
find that there are sone significant short term exposures to
ultrafines, fines, and coarse PMwith the kind of daily
activities we all undergo. Another of the five factors that
the draft listed was the level of risk effects anticipated
at or near the existing standard. And so I'd like to talk
about both ozone and then PM \Wen E. P. A |ast reviewed the
federal ozone standard in 1997, they nmade a decision. And
as they built up to that probablistic risk assessnent that
Dr. Vostal is going to discuss in a few mnutes, it played a
key role. And you're also, I'msure, all famliar with
E.P.A.'s Cean Air Science Advisory Cormttee. They | ooked
at the results of that risk assessnent and deci ded that
there really was no bright line distinguishing any of the
proposed standards as being significantly nore protective of
health. And those standards considered the current one-hour
federal standard down to | evels that were roughly equival ent
to the current California standards. Now E.P. A did

pronmul gate an ei ght-hour standard, and |I'm sure nost of you
are aware that that standard has been chall enged and is now
bei ng remanded back to the agency and the whole issue is
going to the Suprene Court. But | think you need to

understand why. E.P.A was unable to categorically defend
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its choice to the Court of Appeals. The Court of Appeals
noted that E. P. A regards ozone definitely and PMIikely as
non-threshol d pollutants, that is, ones that have sone
possibility of some adverse health effect, however slight,
at any exposure |evel of below zero. The Court indicated,
therefore, the only concentration that's utterly risk free
woul d be zero. And for E.P.A to pick any non-zero | evel
nmust explain the degree of non-perfection permtted. And
the Court found that E.P. A articulated no intelligent
principle in applying the factors to the databases that are
avai |l abl e to choose those |evels.

DR KLEI NVAN:  Excuse ne, John, | do want to allow
time for other people to participate and what I'd |i ke to do
is ask you to kind of cut to the chase for this particul ar
venue, which is to | ook at which pollutants should be
reviewed first with respect to whether they're protective of
children, not whether we have standards at all, because
that's not what we're dealing with. This is just a nmatter
of prioritizing at this point. So if you can kind of focus
on our issue, that would really be hel pful.

MR. HEUSS: Sure. | guess |I'd like to talk a
little bit about PMrisk issues as | devel oped ny | ast

slide. Cbviously, anmbient personal PMis a conplex mxture
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with unusually | arge uncertainties because you' re not

deal ing with individual conponents as the other conpounds
that you're tal king about today. And we're all aware of the
many heal th hypot heses involved. And as we try to
understand this, 1'd agree with the coments made earlier
that we really want to focus our activities particularly for
PM identifying which conponents are causally related to
health effects. And so you really need to, not only for
children, but for everybody, to try to understand what is
happeni ng not only in an associ ati on sense because there's
literally thousands of studies now that have attenpted
associations, and literally hundreds that are published of
various kinds. And to try to work through all that to
figure out what's really going on to understand the issue so
that the kind of controls that are applied beyond the ones
that are already in place and will be occurring are focused
on things that will definitely help children's health and
others. And | guess for ozone, we want to point out that
the existing standard is very close to background. |It's
amazi ngly close to background. And any tightening of the
standard based on the probablistic risk assessnent already
done by E.P.A., and with that result, the significant

reduction in risk to children or others. And | think for
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NC2, we feel that the case for first Tier reviews, again
because the NO2 | evel s are consi derably below the | evels
that have been rai sed as possi ble concern so far, the focus
there ought to be doing the research to find out of there is
a maj or concern related to the asthmatic children or not,
and then deci de whether or not if there is, to go ahead with
the review of the standard.

DR. KLEI NVAN:  Thank you very much. Are there any
ot her public comments? George?

DR. BALMES. Can | just nake a conment on that
because | noticed there were no references provided. M
knowl edge of the effect of air conditioning on ozone |evels
does not agree with the nunbers presented there. | think if
you | ook at Weshler, it was in the ALMA Journal about ten
years ago, it's nore like .5, but just off the top of ny
head, but you don't give any references. Also the
background t hat you present includes --

MR HEUSS: 1'Il be glad to prepare -- give you
t he references.

DR. BALMES. Yeah, that would be hel pful to have
references. Also, the background that you cite, if |I'm not
m st aken, includes man-made background, so that as you were

to nmeet the standards in urban areas, that background woul d
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al so go down.

MR. HEUSS:. The background | tal ked about is from
the stratosphere and the geogeni c and bi ogeni c eni ssions.
It's the | owest concentrations |'ve observed anywhere -- not
the | owest anywhere because ozone can be significantly bel ow
the 40 ppb under certain conditions. The issue | was trying
to raise is that these tropopause fol ding events do insert
hi gh | evel s of ozone. A recent paper by the Knoll G oup
with aircraft flights showed quite consistently very high
| evel s of ozone in certain areas in the troposphere
associated with extrenely | ow CO concentrations, indicating
stratospheric source, and that these concentrations, based
on studies that were done in the 70's and 80's do insert
into el evated |l ayers, do m x down and provi de a background
that occasionally gets over .04 ppm And that's the issue.

DR. LIPSETT: Could I -- this is Mchael Lipsett -
- could I ask, actually not you, but if any of the ARB staff
were here, if you wanted to conment about this issue about
the stratospheric intrusions into the troposphere here?
Because we rely on you for those assessnents as to what
background | evels are in California.

MR CRCES: Hello, this is Bart Croes. W're

certainly aware of the research done on tropospheric folding
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in the Eastern U.S. W have not done a conprehensive study
here in California, but the data that we have | ooked at from
our field studies and from background ozone nonitors
of fshore indicate that the gl obal background that we see is
.04 with no -- and every excursion about the .04 |evel
appears to be associated with transport from urban areas.

MR HEUSS: 1'Il be glad to provide a couple
ref erences which indicate that this other phenonenon does
occur and does get involved. |In the past there have been a
few studies in the Western U. S. too.

DR. LIPSETT: Yeah, if you have references for the
studies done in California, that would be very useful.

MR. HEUSS: We'll provide that for the commttee.

DR. KLEI NVAN: Ckay. Were there any ot her
comments? Dr. Vostal? Can we do this in about ten m nutes?

DR VOSTAL: Ch, | think so. Since we have extra
time for -- it depends how many questi ons.

DR. KLEINVAN:  Well, that's why -- | wanted to
| eave time for questions.

DR. VOSTAL: Yes, now, certainly. That's the
i nportant thing. Maybe tonorrow there is another period of
time reserved for the PM so maybe | will start to just to

conti nue what you have heard already. And this is really

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417



117

sonet hi ng about the fact that although we are likely to say
that this -- at least | personally -- that we have to
commend the ARB staff and CEHHA for preparing very excell ent
reviews of the issues. But in spite of the fact that they
are very thorough, there mght be still sone areas where we
can redefine that sonmething was in literature which seens to
be very inportant and naybe it should be brought up. One of
the facts is how should we eval uate the exposure. If it is
accepted, first of all, that the children are spendi ng nore
time outdoors, there are sonme studies that they m ght not

al ways be the sane type of the ratios of the tine, as we can
find in Wley and Jenkins [phonetic] and so on. For
exanpl e, there was a study by Hockney and Lennon [ phonetic],
the ones that they really have been show ng that,
surprisingly, not all the California children are really
spending all the tine. But what is nore inportant is that
if they are spending the tinme outdoors, are they really
exposed to ozone? So let me just take a | ook at how can we
eval uate this type of the exposure. The first thing which
is inmportant to keep in mnd, and this is where it al
started, with doing the rel evant exposures with relatively
heavy exercise, is that when you are exposing adult people,

then at first they tolerate without any indication of any
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nmeasur abl e, you know, clinical effect, that they can
tolerate levels as high as .5 ppm and they can tolerate

| evel s which are much hi gher than when we are tal ki ng about
anything what it is. But particularly, what we have cone to
is that if we are concerned about the exposure -- exposure
in adult people and also in children -- we have to really
consider that there are really nore than one aspect of the
exposure neasurenents. Up to about the year 1990, E.P.A is
really evaluating that all the people who are residing in
areas which are not in conpliance with the standard are
exposed to ozone. And they were agreeing [presuned] that
this made a very profound i nmpact on the human health -- on
the public health. But now when you |ook into it, ozone,
particularly in California, is not really extendi ng exposure
for the whole day. There is nothing in the night and when
it starts in the norning it goes and reaches a maxi num and
then it disappears slowly. It is also noved dependi ng on
the prevailing winds and so on. So particularly what we
have to postulate is that you nust be exercising when ozone
concentration is high, you nust be there at the tinme when
the concentration is high. You nust be outdoors. And we
know t hat the people are spending nost of the time indoors

and so on. And you have to be exercising. So practically
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when we are [inaudi ble] since they are independent from

[ i naudi bl e], each one is a factor in which you can determ ne
[inaudi bl e]. And when you are nultiplying the perineters,
we are comng to nuch |lower |evels of potentially exposed
people than it has ever considered. For exanple, when we
started to discuss it with E.P. A, then ultimtely, as you
can see, it was in 1990 that about 62 mllion people who
were claimng that they are exposed, and we started to
really apply this type of the determ nistic approach, it
came to nmuch | ower nunbers. But what is even nuch nore
inmportant is finally E.P.A rejected the origina
determ ni stic approach, and they have built up a nodel, it
was cal l ed PNAM [inaudi bl e] National Anbient [inaudible]
nodel. And it has been used. And the data which were
publi shed in -- not published, they were released -- from
the OAPS [phonetic] in 1993 and 1994 are show ng very
clearly that what you are seeing here is that when you
conpare the conditions as they were in 1991 -- and |I'm
quoting here the E.P.A data -- then there m ght be stil
sonme significant fractions of the children exposed. But
when it cones to the point when the E.P. A has credited that
whet her the standard will be an attainnment, and even in Los

Angel es you can see how snog has evened out the fraction of
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the children which will be exposed. So that nmeans how
i nportant are those new nunbers. And therefore, the studies
which are really taken and published in the report, sone
whi ch are tal king about sone type of the [inaudibl e]
exposure, ultimtely just based on the fact that the people
were residing in the area where you have sone viol ati on of
the standard or el evated ozone levels, it doesn't really
nmean that those people have been really exposed to ozone,
and therefore naybe we should not be making it such a fear.
Now this is --
DR. LIPSETT: Excuse nme. This is Mchael Lipsett.
Could I ask a question about that |ast graphic there? It
| ooks li ke those cal cul ati ons were done using .12 ppm the
ol d standard? And how nuch would that change, if at all, if
one were | ooking at nore extended exposures that woul d be,
say, consistent with the results of the E.P. A controlled
exposure studies |looking at .08, .10, this sort of thing?
DR. VOSTAL: First of all, as you can see, when
they [inaudi ble] what can we really estimte what were the
potential contacts for people with sone type of the
concentration of the ozone which seens to be produci ng sone
nmeasurabl e [inaudible]. It has been taken fromthe origina

exposures, original data by [inaudible], and they have
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estimated that it should really be sonme type of exposure
whi ch was defined as what are the one-hour standard -- that
exceeded at |east for one hour -- you can really just cone
to the violation. [lnaudible] rate of the [inaudible]. So
this was previously done before and it [inaudible] from
exposures as we feel [inaudible]. Wat is even nmuch nore
inmportant is this was really based on the fact that the only
one measure which we have had at that tine, was it really
real ly thought that if you want to neasure the effect of the
ozone, would it be best nmeasured [inaudible]. And the
[ i naudi bl e] surprisingly just been shown. |'ve heard it
here many tinmes in the norning, it seens, that the children
are maybe showi ng -- maybe asthmatic children -- will be
showi ng sone |larger sensitivity to ozone exposures.
[ I naudi bl e] maybe 15 years ago, E.P.A teans have shown that
when they conpared asthmatic people with normal healthy
vol unteers, they have not seen any type of response in the
asthmatics. The explanation was that probably the dose
exposures when the asthmatics have really large |evels of
the nmucus in [inaudible], then they weren't functioning as
sone type of a [inaudible] and therefore needed [i naudi bl e].
Yes?

DR. BALMES:. Are you saying that there were no
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responses on the part of asthmatics?

DR VOSTAL: No, that there were no different
responses.

DR BALMES: No different, well, that's a -- and |
think that's generally considered to be true for |ower |evel
of exposures. So | agree with you. | just wanted to be
clear that you --

DR THURSTON: For that outcone. | nean, soneone
who doesn't have asthma is not going to have an ast hnma
attack, right? So if you conpare a non-asthmatic response
to ozone vs. a child with asthnma who will have a higher
chance of having an asthma attack, that's quite a
difference. That's what we're tal king about. W're not
tal ki ng about differences in lung function. W're talking
about having an asthma attack vs. not having an asthma
attack. That's quite a difference between children who have
asthma and don't, or vs. an adult who is less likely to have
asthma than a child.

DR. VOSTAL: GCeorge, | have to disappoint you. W
don't have too nuch of the evidence, if at all, in this
maybe, that you can produce by the inhal ation of ozone a
typi cal asthmatic attack. You can produce it by inhalation

of SO2 wi thout any question. You know, everything has been
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nmeasured for SO2 --

DR. THURSTON: Ch, | could refer you to
epi dem ol ogy. Chanber tests of just ozone al one -- and of
course then you don't get the interaction with other --

DR. VOSTAL: Ch, certainly. On the other hand, |
have really to say that if you really are |ooking on it,
that there m ght be sone interactions with other factors.
You have to realize that there are so many factors that the
epi dem ol ogy cannot al ways di stinguish what is the causality
and which one of those factors is causal. So | suppose that
this is really a question which is open on both sides. But
let me finish, first of all, | saw what is even nore
i nportant what has happened is -- in 1995, there was a
neeting in Honolulu. And there was a paper presented and
I"msorry that it has not been nentioned in the excellent
revi ews, whatever you have in here, where the same group
whi ch started the concern about the ozone inpact on the
forced respiratory volunme, that neans Hazl ekrat [ phonetic],
Bronberg, Bates, and all the other things, have really done
an experinment which is crucial for our understandi ng about
the question of adverse health effects due to the ozone. |If
you really see it here, those were volunteers who were

exposed to about .14 ppm of ozone while exercising. And
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they have really done it in two different rates. They
exposed it in there at infusion of say -- that they have
taken the Sufentanil. Sufentanil is honestly the agent

whi ch is being used for the anal gesia for the higher doses
for analgesic effects in | ower dosages. This was the | owest
dose infused inmediately after the exposure. |If you really
see in the lower [inaudible], if there was the saline

i nfused, there was a significant [inaudible] involved in
femurs and in mares [phonetic], but where [inaudible] that
there was practically no response at all. And therefore

[ i naudi bl e] that what we have been originally thinking about
that it could really be an effect of sone injury done to the
respiratory airways, it is not an injury. It is sinple
refractory neasures.

DR. KLEI NVAN: Excuse ne, it says there in the
post - exposure FEV-1 that the FEV for nmal es and fenal es after
ozone dropped exactly the sanme as in the previous one, and
you're reversing it with a drug. But we can do that with
| ots of bronchodilator and things like that. 1 don't
understand the significance of giving a drug after the
exposure.

DR. VOSTAL: The significant issue that the forced

respiratory [inaudi ble] that's never been devel oped for
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nmeasuri ng changes in pul nonary functions of sone tenporary
transi ent character. The force respiratory volune has been
tal ked about to measure mainly what is the possible handicap
of people [inaudible] that they cannot really make enough of
the respiratory/post-respiratory volune. |t has been
therefore here where we are seeing it and particularly al

t he experience which you have shown in here always show t hat
there is a transient effect and that [inaudible].

DR KLEI NVAN:  Yeah, but some asthma attacks are
transient too, and you can reverse those with
bronchodi | ator. John?

DR. BALMES:. | guess, | nean, | don't disagree
with you that with or without a Sufentanil study, which
was vaguely aware of, but | hadn't seen the actual data, the
FEV-1 responses to ozone are transient responses they're
generally reversed, well, within 24 hours -- | shouldn't say
"generally,"™ -- usually reversed within 24 hours of the
exposure. That's one set of responses to ozone. And I
woul d beg to differ with you with regard to the useful ness
of FEV-1 for transient responses of the respiratory tract.
It's still the best neasurenent of that, as well as being a
good neasurenent of chronic inpairnent, just to be -- |

think to be proper about the physiol ogical inportance of
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FEV-1, it's both a neasure of acute responses and chronic
responses. But while the 1987 review -- the California
standard -- was based on these FEV-1 responses, it's not the
only response to ozone.

DR. VOSTAL: Let ne just read it for you. The
only one which | fear -- in this paper -- and I am not
defending it just as ny paper, it is paper which was done by
the team In 1973, they referenced [inaudible] that it was
on exposures, you know, decreases in FEV-1 perfornmance. Now
they didn't know how to explain it at the tinme, but they
were smart enough, and if you | ook into the paper, it was
[inaudible] -- at that tinme, they said there is a
possibility, since we have found over the sane tine, reduced
function of capacity of [inaudible] that this is due to the
fact that those people cannot take the sane deep breath to
real ly produce the sane type of the effects as they have
done before. And now when the Sufentanil was there, that it
indicates that this is sinple, you know, refractory, not
many agents, you know, top of the persons and not as
originally [inaudible] as a tenporary intransi gent danage to
the respiratory [inaudible].

DR KLEINVAN: Just to reiterate, | think, Vostal

that the fact that it reverses with Sufentanil does not nean
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that there's not an airway injury going on. In fact, we
know there is airway injury going on, there is elaboration
of Substance P which nediates this neurogenic effect, and
there's airway inflammation.

DR. VOSTAL: That's a very good point. | suppose
that this is really com ng back to the point that naybe you
as an advisory committee have to return to the point of how
to really define when we are tal king about the adverse
effect. Now there is no question that there have been sone
[inaudi bl e] identified. There is no question that you can
find, as we can really discuss further on, sone type of
[ naudi bl e] of the cells which are normally not in the sane
concentration, and so on. But the point is that to really
tal k about the injury, and if you really are saying that if
this recovered fromit maybe within a few hours after the
exposure, it's very difficult to accept that this is really
an adverse effect, which neans there was damage to the whol e
system So | think that fromthis point of view what I
feel is inportant is at |least [inaudible] this review of the
standards should at | east review the paper. The paper has
been published now in 1998. And everyone can find it there.

And | suppose that they are discussing the role of the C

Fibers in [inaudible] this type of response. And all what |
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read here [inaudible] that there is sone type of injuries.
Now when it comes to the injury, maybe we should really be
tal ki ng about what are the so-called inflammtory --

DR. KLEINVAN: Jaro, we're going to need to get to
the final issue.

DR VOSTAL: This is the end. It is the same
di scussion -- what do we call as an inflamatory process.
And if you really listen to those people who started --
Wi ght [phonetic] and Korin, and so on -- the only
conpari son which is claimng that there is an inflammtion
is that we are able to neasure the presence of sone
[ i naudi bl e] before and after, and we can nmeasure even sone
di stinct increases under the exposure. The point is that
the increases are [inaudible] very small. And Korin
presented it for the first tine that he was using sone rapid
conparison |ike 200 person increase and 400 person increase.

But if you look into the [inaudible], you find an increase

[inaudi ble] fromhalf a person of a cell to two person
[ 1 naudi bl e] .

DR. BALMES:. That's actually a m sstatenent of the
data. | know these data very well. 1've contributed to
them And actually the usual nunber of neutrophils is two

percent or below, and at the .4 ppmlevel that Hllel Korn
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[ phonetic] first used in 1989, they had -- it went to ten or
15 percent, so it's not from.5 --

DR. VOSTAL: No, | [inaudible] that it wasn't
decreased from.5 to 2 or sonething. And if you look into
it, then you have found high | evels of --

DR. BALMES: It went from.5 to Iike 15 percent.

DR. VOSTAL.: [ naudi bl e] fromthe data. Not
everyt hing we can change should really be declared that this
is really very significant. It is the same rate as
[inaudi bl e], for exanple the total blood count of the white
cells and how nuch it would really be changed during the
data and so on, we are taking the indication of an
[inaudi ble] only after it is extrenely high. And therefore
it my be that we should tal k nore about the physiol ogica
defense rather than [inaudible]. That's all that | wanted
to say.

DR. KLEI NVAN:  Thank you very much, Jaro. Are
there other comments fromthe floor regarding the other
pol lutants that were discussed, or the way in which the
pollutants are currently being left in Tiers? So Tier 1 is
currently PM QOzone and N2, with the others being in Tier
2, which just neans that it relates to when they get

revi ewed, not whether they get reviewed or not. Mary?
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DR. WHI TE: Yeah, this is Mary Wiite. | had a
question just about the process. | |looks |ike the first
pollutant is going to be reviewed for two years and any
pollutant after that only for one year. |Is that correct?

DR LIPSETT: That's the legislative tinetable
that's been set up. And in the past, | nmean, pollutants
i ke PM and ozone that have huge dat abases usually take at
| east a year and a half to two years to do. So probably the
way it'll work in practice is that there will be an overl ap.

But we'll start reviewing PMand the next one will be
started maybe half way through the PM process.

DR. BALMES: Could I just ask the representatives
from GV whet her they have a preference for PMor ozone in

terns of Tier 1 reviews?

?: First of all, we are not representatives of
GM

DR. BALMES:. John said he was a representative and
that you were as well, so I'"mjust --

MR HEUSS: W are on behalf of GM but we're
representing oursel ves.

DR. BALMES:. Ckay, so then on behalf of GM
representing yourselves, do you have any feelings about

whet her ozone or PM shoul d be tackled first?
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DR. LIPSETT: And actually, can you speak into the
m crophone for the Court Reporter, please? Thank you. And
one ot her thing, Rachel is rem nding nme that everybody has
to be out of here by 5:00, so we have to have tine for
closing remarks by Dr. Kleinan as wel |

MR HEUSS: Sure. The witten materials I
provi ded you copies with has at the end a |ist of
recommendations. W recogni ze the PMissue as such a w de
burning issue that, with all the things going on with excess
funds being put into that for a nunber of years, the
Nat i onal Acadeny of Sciences and others, it's clearly
sonet hing that needs to be understood and you all ought to
be | ooking at that. W don't think ozone because of the
fact that you have an ozone standard that's significantly
nore stringent than even the new ADAR E. P. A standard and is
very close to the background. When you get done wi th that
review, you won't be able to do anything to nake that | ower
and still get it achieved anywhere in California, which is
our hope one thing you'd |like to do. So that's the basic
bottomline. | did provide two papers to Rachel, one on
ozone in residences and the other about background ozone
that | asked to be provided to the conmttee. Thank you.

DR. BALMES: Thanks.
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DR KLEINVAN. It |ooks |ike there are no other
comments, at | east no one raising their hand. Wat |I'd |ike
to do first is thank everyone for the considered remarks and

the presentations. And we've |ooked at the first three of

these pollutants -- well, four actually -- which are
extrenely inportant. Tonorrow we'll be dealing with severa
others. And then we will have additional time for public

di scussion and especially looking at the prioritization.
There were sonme questions raised about -- and this is nore
for the conmttee to consider in terns of our discussions
for tonorrow -- for exanple, the issue for sulfur dioxide of
how to utilize the nout hpi ece exposure data, whether it
shoul d be given equal weight with the oral/nasal data or not
in ternms of using those levels as part of a standard setting
process. Also, to what extent is SO2 a surrogate? But that
m ght be asked of any of the audience. | think an
overarching i ssue that keeps comng up is the issue of

m xtures. And at the present tinme, there's really no good
mechani smin place for thinking about the role of these
pollutants as part of mi xtures. And in the reports, where
it was possible to do so, there were sections on
interactions. And | believe that should be covered. Russ,

you have a conment.
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DR. SHERWN. In view of the fact that sone people
will be going, there's cooment I'd |ike to nmake and have to
think about it. | don't know whether we have tine to
respond. But | wanted to nention that the PM 10 is not
strictly a mcron neasurenent. And sone people are not
fully aware that we have found well over 35 mcron
particul ate particles -- platy fibersilicate -- platy and
fibrous silicates in lungs of humans. So | just want to
poi nt out that the PM 10, the PM 2.5 is your mass mnmedi um
aerodynam cal ly equivalent in dianmeter which has nothing to
do with pathology. But if I was to | ook at a human |ung, |
can find particulates in the alveoli which neasure 35, 37
mcra, and not the noxious fibers that we worry about,
especi al |y asbestos, all are inportant when they're over 10
mcra. Twenty to 40 micra is the average size of the ones
we get and | see 350 micra asbestos fibers in the lung. So
there's sonet hing wong about our attention to PM10 and 2.5
exclusively. And I think that should sonehow be taken into
consi der ati on whenever we di scuss PM s.

DR. KLEINVAN: It's a good caveat. There are
experinmental data that show that particles as |arge as 50
mcrons are easily inhaled. It depends on which way you're

facing in the w nd.
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DR. SHERWN. | have nolds -- pollens 50 mcrons.

DR. KLEINMAN:  No, I'mjust talking about
aer odynam c di ameter now. So, yeah. The PM10 is a
conveni ence to sonme extent.

DR. SHERWN. Let ne also say there are 20 billion
particul ates on average in every human | ung.

DR. KLEI NVAN: True. But to be focused on why the
standard is focusing nore on the snaller size particles,
it's primarily that the indications fromthe epi dem ol ogy
are that you get tighter associations with health effects
and the fine particle fraction than you do with the PM 10
per se -- in many studies, not all, but in many.

DR. SHERWN:. Yes, but if you' re excluding things
above 10 mcra, and they're getting into the |lung, you may
be greatly understating that adverse effect.

DR, KLEINVAN:  Well, | think at the present tine,
there is no nove to exclude the PM 10 standard, even though
we're going to focus --

DR. SHERWN. No, no, but particles above -- |
nean, if I'"'mseeing 35 micra platy particles in the lung --

DR KLEI NVAN:  Yeah, but the health effects don't
seemto correlate with those at all

DR. SHERW N. They al ways neasure.
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DR. KLEI NVAN:  Yeah, well, they have. Well, don't
forget, what we used to neasure was TSP, which was Tot al
Suspended Particul ate, which covered particles from about 40
m crons down -- aerodynam c Si ze.

DR. SHERWN. Well, that data goes way way back
and - -

DR. KLEINVAN: But that's where they set the first
PM st andards were based on TSP. Yeah, there were --

DR. SHERWN. Total suspended --

DR. KLEI NVAN: Total Suspended Particul ates were
the first six studies -- six city studies was based on that.

Then they found that they got a better correlation if they
| ooked at just the particles 10 and down, and now, by going
down to a snmaller cut, we're getting tighter associations.
And there are some anong us who mght say that certain
chem cal fractions within that fine particle m x m ght
associ ate better with the health effects than even the total
PM2.5. Soit's really a gane of what associ ates better
with the epidemology. And that's what's been forcing our
attention.

DR. SHERWN. Well, let ne |leave you with the
ot her half which says that the fibrous particul ates

certainly have had no attention.
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DR. KLEI NVAN.  Ch, yeah

DR. SHERWN. They tend to be nore noxious than
the platy ones.

DR. KLEI NVAN:  And we haven't got a standard for
that in the anbient air. Melanie?

MS. MARTY: Just a comment about the fibers -- two
coments. One is that in the work done with asbestos,
whether it gets into your lung or not is a lot nore
dependent on how big around it is, rather than how long it
is because it lines itself up with the flow of air, and it
just has to be short enough to get around all the bends to
get into your lung. And the other issue is in ternms of
regulating fibers. Asbestos is actually a toxic air
contamnant in the State of California. And there are air

toxic control measures in place for regulating some sources

of asbestos. So we're not ignoring it. |It's actually being
dealt with in a different program DR.  KLEI NVAN
Bart ?

DR. OSTRO | just want to close by saying that
tonorrow we're going to switch carbon nonoxi de and | ead
schedul e to accommopdate Dr. Balnmes. And did you want to say
sonet hi ng about the restaurant?

DR. KLEI NMAN:  Yes. Let's see, there are six
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peopl e who signed up to go to the restaurant this evening.
The restaurant’'s nanme is Mazzini's. And it's at 2826
Tel egraph in Berkeley. And that's about four bl ocks north
of Ashby. And the phone nunber is 848-5599 for those who
get lost. And for those on the commttee that are here that
need a lift, 1've got a car. So we could neet and go over.
The reservation is for 6:30. So we probably -- and it's in
Bart's nane if anybody gets there first. W have a few nore
mnutes. | just had one phil osophical note that | just
wanted to bring up. Wen people talk about the standards
bei ng set to protect exercising people, in sone |evels,
that's right. But that's sort of taking the direct
interpretation view of it. Really when these exercise
studies started, it was toxicologists' way of making a two-
| egged ani mal nodel of a sensitive human being. And part of
what is mssing in alot of our standards is what we'd cal
a margin of safety in the occupational setting. Qur margin
of safety is actually that in order to reset the standard of
| evel s where we' ve pushed people to very high exertion
| evel s and nade the exposure | evel extrene, where we could
not take people who were extrenely ill and subject themto
this kind of pollution. So we really have to look at in

both ways. You can't just take the literal interpretation
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of the data. You' ve got to look at it in the context that
what we're trying to protect are the nost sensitive people
and they're not the people we're going to bring into a
| aboratory and work with. So that was part of a reason that
sonme of these [inaudi ble] and dynam c anal yses give you very
di fferent answers because we're not really |ooking at that
intersection. W're looking at this nore as a nodel than as
a real individual sonetines.

DR. SHERWN. Mke, let ne just nmention one -- can
you consider a PM standard w thout taking fibrous
particul ates into consideration?

DR. KLEINVAN. M ke, do you want to --

DR. LIPSETT: M chael Lipsett. | was going to
refer this question to ARB staff.

DR. PRASAD: Thanks, Mke. As we consider PM

it's a [inaudible] standard. So I do not think that -- in
essence, we exclude the fibers that are. However -- and we
say that it's cut off, | do agree that it is an arbitrary

line we have drawn over 10 and 2.5. The [inaudi ble] review
has clearly indicated that 2.5 is an arbitrary line and that
was only because of the convenience in what the neasurenents
were available. And also, there was clearly a | ot of

argunment about whet her one should -- if one is really
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| ooking at this ozone issue, should one be |ooking at one or
bel ow as considerations. So right now it has been based on
what observati ons we' ve done and what has been repeatedly
nmeasur ed. MR. WESTERDAHL: Dane Westerdahl. Just
alittle bit nore in answer to your question, Russ. The
fibers you' re tal king about are collected and are consi dered
in a standard where an aerodynam c dianeter is included. So
a very large skinny particle fits within what is collected
on that filter. So it is included in this. However, there
are other standards, as Mel anie nentioned, where
specifically take the nost harnful identified fibrous
materials and go after them Those are toxic air

contami nants, with asbestos specifically. So we have an
even nore stringent active programto work on those fibers
that you' re concerned about. If we were just to throw their
mass in and say we wanted a PM 10 standard at a certain mass
and it was asbestos, it would not be acceptable. If we

all omed 30 or 50 micrograns of acute neter asbestos in the
air, noone in this roomwuld consider that an acceptabl e
public health protected activity. W go about that very
specifically because we know it's very toxic nmaterial. So
it is considered regulatory activities.

DR. SHERW N: But it's not neasured.
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MR, WESTERDAHL: In sonme conditions it is neasured.
In anbient air, it is not neasured in nost places.

DR. SHERWN. Well, when | was part of the South
Coast, | asked if they nonitored people. And | said, "Do
you pick up the fibers?" And they said, "No. Qur nonitors
are not geared to pick up fibers."

MR. WESTERDAHL: But as nass, they are picking up
the fibers, but they are not saying themto make sure that
they know on a routine basis how nuch fibrous material there
is. In certain cases, if we have a concern, we do speci al
nonitoring to look for fibers and then do the fancy optica
and chem cal nmeans to determ ne how nuch of those fibers we
have.

DR. KLEINVAN. Well, 1'd like to thank everybody
and we' || reconvene tonorrow norni ng.

(Adjourn 5:00 P.M)
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DR KLEINVAN: Are there fol ks here who were not
here yesterday? 1In that case -- there were hand-outs given
out yesterday. |If anyone did not get one and would Iike
one, if you mark that on your sign-up sheet, Rachel wl]l
make sure you do get it. And this norning we are going to
begin with the di scussion on particulate matter and
sulfates. And Bart is going to present the introductory
comments on that and then George Thurston will have an
opportunity to present his viewpoints.

DR. OSTRO Wl cone back everybody. And once
again, we're rem nded to speak into the m crophone and
identify yourselves, and if you cite a reference to try to
citeit slowy so that they could get it. So our summary of
particles. Basically in California we have two different
standards. W have an annual average currently at 30
m crograns per cubic nmeter PM 10 and 50 m crograns per cubic
nmeter PM 10 for a 24-hour average. And one thing to note
relative to U S. E. P.A proposed standards for PM2.5 -- |
don't know if everyone can see this -- but what it says is
if the ratio of PM2.5 to PM10 is .5, then the U S. E P. A
PM 10 standard of 15 is roughly equal to the California PM
10 standard of 30, our current standard. So one coul d make

an argunent that the standards are roughly simlar in termns
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of protection But if the ratio is nore like .65 which is
nore likely in nost urban areas in California and the rest
of the country, then the U S. PM2.5 standard of 15, a
proposed standard, is nore equal to roughly 23 m crograns
per cubic nmeter. So one could argue that the California
standard woul d be | ess protective than the proposed PM 2.5
standard. So obviously the ratios of 2.5 to 10 matter and
how many al | owances you allow, whether it's the single

hi ghest and so on, and how these things are cal cul at ed.

But in ternms of annual average, the California standard may
not be as protective as the proposed 2.5 standard. So
regarding the scientific evidence, our reviewindicated, |
think, as nost of the people here already know, that there
are dozens of studies linking different neasures of
particles, be it PM10 or PM 2.5, or sulfates, or COH,
linking those different neasures as different netrics with a
wi de range of health outcones, fromvery severe outcones
like premature nortality and hospitalization for heart

di sease or lung di sease, energency roomvisits, and then
nore m nor outcones |ike lung function, respiratory

synpt ons, asthnma exacerbation, and so on. And these things
are occuring at current anbient |levels with sonme indication

that if you use the neans of sonme of these studies that
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they're occuring at |levels below the current standards or at
the current standards of California -- certainly close to
the current standards. Now there's a |ot of discussion
about who is the sensitive sub-group for those outcones.

And | think the general consensus is that nost, but not al
-- or much but not all -- of these effects relate to elderly
or people with chronic disease. Certainly there have been
studi es specifically conducted on children asthmatics and
children non-asthmatics where we've seen effects. But the
nore serious effects are thought to be for other than
children and infants. But sone of these studies, and even
goi ng back to the early London studies of the 60's and 70's,
i ndi cated that children did have an enhanced ri sk of
nortality relating to higher |evels of particles. So
children and infants may be part of that group as well. And
in addition, there's been several studies now conducted in
the | ast couple years specifically relating to children and
infants. Most of these studies are cross-sectional in
design, but indicating that children and infants nay be
suffering fromnortality, lowbirth rate and prematurity in
relationship to exposure to particles. These are all from
epi dem ol ogi ¢ studies, of course. Regarding the

concentrations, nost Californians are exposed to |evels
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above the standard. And of course we're not exactly sure
whi ch conponent of PMis the responsible agent. And our
recommendati on was that in any review of the PM 10 standard,
we al so incorporate a review of sulfates, nitrates, ultra-
fines, fines, coarse, the whole mx in that, and that the
sul fate review woul d be contained within the PM 10 revi ew.

So as a result of that evidence, we put PM10 in the Tier 1.

DR. KLEI NVAN:  Thank you, Bart. Bart, just as a
matter of clarification, in terns of the sub-species, where
woul d you pl ace diesel em ssions? Are they considered
separately under the toxics program or are they part of the
m x?

DR OSTRO Yeah. W do have a toxic air
cont ami nant program whi ch woul d | ook at and regul ate di esels
as a carcinogen. They don't talk nmuch in that program about
t he non-carcinogenic effects. So whether that rul e naking
and regulatory action is sufficiently protective, probably
woul d have to be exam ned as well regarding just mass and
how di esel s contribute to mass. Wuld you agree with that?

DR PRASAD: Shankar Prasad here. | nean, in that
regard, actually the Air Resources Board recently adopted

the Ri sk Reduction Plan responsible in eight-year period and
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there's supposed to be 18 control mneasures which will be
[ i naudi bl e] over the course of the next two to four years.
And so with that, the projections are from20/10 with the
proposed set of rules. Fromtwo days risk levels as in
terms of the cancer risk of the nasal, it will be reduced by
approxi mately 70 percent over the next ten years. And for
20/ 20, that reduction is about 85 percent. And it assunes a
couple of things, that the retrofit programthat we saw in
full swing in the next couple of years, and also the sulfate
[ i naudi bl e] as proposed by E.P.A. will be interrupted in the
next few nonths, reducing the sulfate content to 15 ppmin
the field. And if you | ook at the diesel contribution as a
PM al one, it does not cone out in a [inaudible] big source.
But on the other hand, if you I ook at the diesel as a NOX
part of it, it comes out as a mmj or piece.

DR BALMES: John Bal nes. However, if there are
adjunct effects of diesel, | guess particles in terns of
asthma, you know, that's not necessarily being | ooked at by
the Toxic Air Contam nant program so | think -- | don't
di sagree with anything you said and it's good news t hat
there are efforts to control diesel exhaust particul ate, but
I still think that a review of PMshould include the

evi dence for diesel exhaust, particularly as an adjunct for
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all ergic responses in the airway.

DR. KLEINVAN: Thank you. 1'd |like to ask Ceorge
Thurston to cone up and give his viewoints and any
additions to what has been said.

DR. THURSTON: Thank you. | guess | just want to
start out by saying how appropriate it is and sort of very
useful way to |look at these pollutants is by |ooking across
the board at children as a group. | think when you | ook at
the EEP.A criteria docunents, they tend to have an exposure
section, and in the exposure section they nmentioned, well,
children are outdoors in the afternoons. And then they have
a toxicology section and they nention, well, there are sone
studies in the toxicology that mght relate to children.

And then in the epidem ology, there's also nention, but they
never really put it together into one place and say how,
when we | ook across the exposure, toxicology, and

epi dem ol ogy, what does that say collectively about effects.
And when | did that, as well as | could with the
information that I had and with nmy know edge, | think that
as you go forward with this, you' Il want to get people nore
i nvol ved who are experts nore in the exposure part and
experts nore in the toxicology part to input. But from what

| was able to glean fromny know edge and fromthe
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literature was revealing to nme, that children really are an
especially susceptible group for a variety of reasons that
relate to their exposure and to their toxicol ogy, devel oping
i mmune systens, and also to their behavior patterns. And
the epidemology really reflects that when you stop -- and |
started going throughout the old literature and finding with
t he London Fog epi sode that | ess than one year was very

el evated -- children age | ess than one-year-old was a very
el evated nortality group in the London Fog epi sodes. And
simlarly, Burnett's work in Canada showed that to be a very
el evated group. And then the recent studies for infants --
infant nortality, birth weight studies -- also suggest that
this group is very susceptible and, well, also inplies that
per haps pregnant nothers, since you' re |ooking at birth

wei ghts, would be of special interest. | didn't really
think that in the review that that really canme out as nuch
as | would have |iked as an inportant area for investigation
in ternms of setting the standard and al so, you know,
research priorities. | think that we do have a |l ot nore to
| earn about it. But what we have |earned is enlightening
and | think inmportant that that sub-group is one that seens
to be, based on the evidence that we have so far, nuch nore

affected. | think that Bart Ostrow is right, that
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historically we | ooked at this and said, "Ch, this is a
probl em especially of the elderly.” And now we | ook at this
group and we say, you know, people with pre-existing disease
are very affected -- well, that's these children. They have
| ots of pre-existing diseases as we tal ked about yesterday.
And they have devel opi ng i nmune systens, so they've very
susceptible. And it could have long terminplications to
their health if their imune systemis affected, as well as
the fact that they're nore susceptible to effects at that
age, let alone later inplications. So | guess that's the
point that | would want to draw out nore than what was
brought out in the review. Wth respect to sulfates, the
poi nt about -- the interaction between acid coating on
particles is an inportant one that needs to be | ooked at. |
think M ke Kleinman's work where he | ooked at carbon
particles and with coatings and acid, and their interactions
with ozone is starting to get towards that. Most of the
research that's been done on acids has been done with pure
sulfuric acid droplets. And that's not really the way
things are in the real environnent. And nost of the
mechani snms that we | ook at today woul d be enhanced by an
acid coating, for exanple, the nmetals hypothesis that

oxi dative netals on particles have an effect in the |ung.
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Well, if you have an acid coating that increases the
solubility and the bioavailability of those netals. And it
doesn't take much acid. MKke, in your experinents, | nean,
if you were to do the sort of traditional neasurenent that
we meke of acid aerosols where you | ooked a m crograns per
net er cube of acid on those particles, | would assune it
woul d be very very | ow because you're just coating the
particles rather than having a pure acid droplet, right?

DR KLEINVAN. The nmass of the sulfate on the
particles was about 50 percent of the total nass. So it
wasn't as thin a coating as you m ght get fromjust
deposition from --

DR THURSTON. So what would that be in terns of
m crograns per neter cube?

DR. KLEINVAN: | believe for our experinents, we
were operating at about a total of 200 m crograns per cubic
neter of total particle mass. Half of it was sulfate, half
of it was --

DR THURSTON. Onh, well, so that's nore
substantial than | would have guessed based on what |'ve
seen. But | know that L.C Chen has done sonme experinments
where he took pure sulfuric acid droplets and then he took

particles coated with very small anmounts and he got exactly
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the sane response for those two where one had lots of acid
and the other had very little. So also that's carbon
particles which | wouldn't think would be very activated by
acid as nmuch as a real particle, sort of a typical particle,
|l et me say, that we have out in the atnosphere that woul d
per haps have netals froma conbustion source, although
certainly carbon does result fromconbustion as well. So
anyway, | think that those results sort of do get at a first
step towards looking into this issue of acids, the way we
neasure them and the way that we evaluate them that needs
to be | ooked at nore, and especially with respect to the

sul fate standard, that certainly the state of the sulfate
makes a difference. So we may want to consider that in
setting the standard for sulfates, a place where you know
that the sulfates are neutralized would certainly be
expected to have less of a health inpact and than a pl ace
where the sulfates are fresher and therefore nore acidic.

So that's an aspect that's difficult to address because
there isn't very nuch evidence and very nuch data avail abl e,
let's say, to look at this. The data that are avail able
woul d indicate that nore acidic sulfates have nore effects
than |l ess acidic sulfates, and especially when they're

coated on particles. So I think those are aspects of the
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sul fate standard that you may want to try and | ook at when
it's been reeval uated.

DR. KLEI NVAN:  Thank you very nuch, CGeorge. 1'd
like to open it up now to comments fromthe commttee and
consul tants.

DR. PI NKERTON: Kent Pinkerton. |I'd like to just
make a conment on the review. | thought it was extrenely
wel | done, Ceorge, and al so to enphasi ze the inportance of
how chil dren are very different fromadults fromthe
perspective of they don't have a fully mature i mmune system
they also don't have the ability to nmetabolize nmany of
things that are found in our environnment. And all of those
factors, | think, play a role in the type of sensitivity
that | think we're beginning to see in the epidem ol ogy
based on | ooking at children's responses to parti cul at es.
And | think that that really enphasizes the inportance of
really taking a careful [ ook at the current standards to
make sure they really do adequately protect children.

DR. OSTRO Kent | wanted to ask you -- this is
Bart Ostro -- yesterday, Ira Tager nade the statenent about
ozone controlling for baseline health conditions, he
woul dn't expect differences in adults vs. children. Do you

want to say, or anybody el se, what your feeling is about
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exposure to particles, again controlling for baseline
status, whether there mght be differential effects for
children vs. adults.

DR BALMES: | don't think Ira said that he
woul dn't expect differences, that there wasn't evi dence for
difference of different ones.

DR. PINKERTON. And | think if you're saying,
Bart, that you would control for ventilatory rates,
deposition, and just sinply say are these particles nore of
an adverse effect in children than they are in adults, ny
feeling would be that there trenmendous potential for that
occurring based on the fact that children do netabolize
things in a conpletely different manner. W' ve been doing
studies recently in | ooking at conbustion products basically
in a systemwhere we can generate soot and then add in
transition nmetals into the soot itself. And we've been
doi ng these studies in rats in looking at the effects in
adult rats vs. neonatal rats. And we see simlar responses
in both ages of animals. However, the magnitude of the
response in the young animals is nuch greater than it is in
the adult animals. Again, we don't have enough data
gathered yet to say that there's a statistically significant

di fferent between neonates and adult aninmals in these
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studies, but just |looking at the data itself, you can see
that the magni tude of changes is nuch higher in these young
ani mal s conpared to the adults.

DR. THURSTON. Bart, | mght coment on that. |
think if you |l ook at Table 6, page 17 of the section that I
wrote, you know, there's a couple of points that can be nade
fromthat. One is that the excess risk, the percent
i ncrease, was the highest for children | ess than one year of
age. But even if they had the same percent change for the
relative risk, as we saw yesterday, the underlying rates of
t hese di seases, the incidence is nmuch higher for |ess than
one. You have to be careful, | think, when we | ook at these
when we're trying to conpare age groups, not just to | ook at
relative risks. You have to also |look at attributable
risks. And | make that point in the wite-up because, here,
for lets say asthna adm ssions, you' re tal king about doubl e
the percent increase in respiratory hospital adm ssions for
asthma for children [ ess than one vs. people 75 years of age
or older. But we saw yesterday that the rates were doubl e,
triple, underlying. So that percentage is tinmes a bigger
nunber. So when you're | ooking per 100, 000 i ndivi dual s,
you're going to get a nuch bigger nunber for the | ess than

one year of age. Even if you got the sane relative risk.
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And this also carries over to when you | ook at mnorities
that they have higher underlying risks. So |I've seen

publ i shed in papers -- Joel Schwartz had a paper not |ong
ago and he said, "Well, | don't see any difference in the

relative risk for..." and | believe it was hospital

adm ssions for blacks vs. whites, but what that fails to
address is the fact that the hospitalization rate was nuch
hi gher for blacks to begin with, such that the inpact per

m crogram per 100, 000 people was nuch higher for mnorities
given the sane relative risks. So | think you have to al so
consi der that when you're | ooking at different age groups.
Conmparing relative risks is dangerous if you have different
popul ati ons that you're conpari ng.

DR PINKERTON: Kent Pinkerton. | also wanted to
make one other point too. W often tines think about
children and injury to those children and whet her we've got
an inflammatory response conpared to adults. | think it's
very inportant to keep in mnd also that injury has to be
followed by repair. And the repair process and the repair
mechani snms in children are very different than they are in
adults. Certainly froman experinental perspective, we

found that many different types of toxicants that can be

inhaled into the lungs that produce an injury, especially to
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specific target cells lining the airways of the |lungs, an
adult animal will develop a tolerance to that and they'|
actual ly devel op a point where they actually no | onger
respond to that injury. And they repair in such a way that
they replace injured epithelial cells with absolutely the
sanme type of cells that are conpletely normal. In contrast,
i f those exposures are done in a neonatal animal, we find
that often tines the injury occurs as it does in the adults,
but the repair process leads to a conpletely different
anatony of the lung. Rather than having cuboi dal epithelium
with ciliated cells, often tinmes you can actually find that
you devel op squamated epitheliumthat does not repair in a
normal fashion and can persist for a long tine. In our
studies so far, this is based on nonths. W don't really
know what happens after a | onger period of tinme for that,
but it's another consideration to put on the table.

DR. THURSTON:. George Thurston again. Do you have
a reference for that yet, or is that ongoi ng work?

DR. PI NKERTON: That's work that actually you
m ght have quoted sone of it -- it's Suzette Snmiley Jewel
It was one of your references where she tal ks about the
inability for repair to occur in neonates conpared to

adul ts.
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DR. THURSTON: Right, yeah, that was in the
section. Yeah, that's a point that Ploper and Panouchi nake
in their recent article and reference that work. That's a
good poi nt.

DR. PRASAD:. Kent, is that applicable to PM
specifically, or is it not applicable to any pollutant in an
[ naudi bl e] animal, irrespective of whether it was an ozone
damage or a PM damage, or any toxin?

DR. PI NKERTON: That particular pollutant that
they were | ooking at was nitronathol ene. And actually that
can be found within cigarette snoke and I don't know if it's
actual ly a combustion product or not, but I think there can
be sone parallels nmade between that and PM But again, that
was a very specific set of toxican that they were | ooking at
and an inability of the lungs to repair. But we've also
done studies with environnental tobacco snoke and we've
of ten wondered, well, is environnental tobacco snoke
behaving in a simlar manner that PM does. Again, we have
done studi es where we have done very | ow concentration
exposures to environnental tobacco snoke and have found that
neonatal animals respond in a very different manner than to
adult animals. |In fact, neonatal animals will actually

devel op a hyper-reactive airway or a ticklish airway that we
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never see with simlar exposures in adult animls. And
agai n, the question that we have in our mnd nowis would PM
perhaps m mc that same condition, but we don't have an
answer for that.

DR. PRASAD: So you think that the PM damage coul d

be hi gher than gasses, any kind of [inaudible] damge?

DR. PI NKERTON:. That | would say -- | don't know
how t o nake those conparisons -- but certainly when it cones
to gaseous pollutants, | think we see nore of a clear

anat om cal change that takes place both in neonates and
adul ts.

DR. PRASAD:. To the sane degree?

DR. PI NKERTON: To the sanme degree? Well, within
the sane |locations. They tend to be areas that are in the
transition fromthe conducting airways to the gaseous
exchange region, so it's within the centri aspir regions.
W al so see that it tends to be al ong branch points al ong
t he bronchial tree.

DR. BALMES:. Just a note. So your environnmental
t obacco snoke studies invol ve exposure to both particulate
and the gaseous phases, right?

DR PINKERTON: That's correct.

DR. BALMES: So | think it's a good nodel for the
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pol l utant m x perhaps, rather than PM al one. That woul d be
nmy conment .

DR. SHERWN. d eason published a paper a while
back in which he tal ked about chil dhood respiratory trouble
and Bourroughs al so nentioned that children who had sone
type of respiratory disease were nore likely to be the ones
who devel oped chronic lung disease |ater on. To use the
concept of childhood respiratory trouble says that we don't
really know what's going on. But the point is they becone a
very suscepti bl e group when you tal k about air pollution.

So the question | have is do you -- | wish Mark Franpton
were here, as well as Ira, to help with this question.

Maybe John can enlighten us as to what the latest feeling is
about a susceptible group of children who have what we cal
chi | dhood respiratory trouble.

DR. BALMES: Well, | think you're correct that
epidemiologically it's well established that kids with | ower
| ung function, for exanple, when you test themtend to have
wor se outcones long termin ternms of |ung function and
respiratory health in general. Wether we understand the
basis for that or not is another story, and I don't think we
do. So | don't know how nuch nore we've advanced over the

basi ¢ concept of respiratory trouble for kids. But your
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point is well taken. Kids who get into respiratory
difficulty are nore likely to have problens later onin life
in ternms of respiratory health.

DR SHERWN:. Wuld that not then nean that one of
the sub-straits we should be seriously considering in any
kind of particulate or any other pollutant testing is this
sub-set of the popul ation of children with chil dhood
respiratory trouble?

DR BALMES: Well, | think that was one of
George's points, actually, sonewhat anal ogous to the adults
with preexisting disease. | thought he was maki ng the point
that many ki ds have coexi stent disease.

DR SHERWN:. Well, we sort of think about
i mrunol ogi ¢ di sease or there's a whole group of them but in
line with what George Thurston was saying, it would be nice
to put all these things together. One group for sure which
we don't know much about but is identifiable apparently is
chil dhood respiratory trouble. So nmy point is naybe that's
a great subset to study.

DR. BALMES. Yeah. | don't know how easy it is to
define childhood respiratory trouble, but kids can be
defined in ternms of their risk for asthma. That work is

actually fairly far advanced, so that kids who have wheezy
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bronchitis that will wheeze with colds are nore |likely than
ki ds who don't wheeze with col ds devel op asthma | ater on,
even controlling for other factors. But the concept of

chil dhood respiratory trouble is bigger than just asthma.

DR. SHERWN. Yes, that's the point. |'msort of
taki ng the Thurston principle, which says there's
i mrunol ogi ¢ things over here, there's asthnmatic over there,
but maybe they all cone together under what would be called
chi | dhood respiratory trouble. You' d have a nice big group
to study.

DR. THURSTON:. Well, and | think especially the
infants. Less than one is -- I'mtelling everybody that |
run into who has data sets, okay, because generally when we
| ooked at epidem ol ogy, people | ook at 14 and under, or they
m ght break it out to five and under, but not many do. So
I"msaying try just aggregating your data nore. Try | ooking
at that infant popul ati on when you do your epidem ol ogy. |
hope that people will start doing that nore. Wat limted
evi dence we have so far woul d suggest that's a very
effected, very interesting group to | ook at, as you say.

DR. WHITE: This is Mary Wiite. You know, |'m
struck by the discrepancy between current exposures and the

current standard. And it seens that if you could get better
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conpl i ance or fewer exceedances of the current standard,
there woul d be public benefits to that. Is the thinking
that if you reviewed the standard that you' d devel op sone
insights that may sinulate a nore creative or nore
i nnovative | ook at current efforts to reduce exposures that
mght ultimately result in better inprovenment in terns of
air quality now?

DR. OSTRO Well, there's a couple issues there.
One is that we haven't reviewed the standard for 17 years
and | think just to get up to the science and have ot her
st akehol ders be aware of what the science is is inportant.
A second issue is whether the PM 10 standard by itself
shoul d be sufficient, or whether we should | ook at
subconponents, possibly including separate PM 2.5, or of
course particle standards, or ultra fines, or whatever the
best science will tell us. So I think those are the nmjor
issues relating to the potential for a review

DR. PRASAD:. Those are the second ratios conpared
to the SB25 focus, right? I nean, in ternms of the SB25
focus, the priority is dependent upon the children's
susceptibility to one vs. the other? | nean, the issue of
your inclusion of the coarse, fine sulfates, ultrafine, wll

happen whenever this review -- | nean for the PMrevi ew?
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DR. OSTRO Right. | nean SB25 targeted children
for sure, but it also said protecting other susceptible
groups as well. So even if children were not particularly
sensitive, but other groups were, that m ght give us reason
for a review

DR KLEI NVAN: One other issue that hasn't been
approach, going back to the tinme, you know, the averaging
time that's being considered. W |ook at 24-hour and annua
aver age data because that's what's bei ng neasured. But the
ani mal toxicology work is often done with very short term
exposures in that scale, and often has shown danage to | ungs
and tissues. There m ght be sone advantage to considering
short term exposure to PM as anot her basis of a standard.
And | think that m ght be part of the process as well.

DR. THURSTON: | agree with you, it's an
interesting thing to look at. But to this date, for the
epi dem ol ogy, if you want to have supportive evidence from
epi demi ol ogy, you're going to have trouble finding it
because in the epidem ol ogy, we largely | ook under the | anmp
post, we have to use what's available, and so what's
avai |l abl e are 24-hour averages. So then you set the
standard based on what you know. And so I think as perhaps

we get into putting nore of these Tions, for exanple, where
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you get hour by hour particle nass neasurenents, that you
m ght start to be able to get sone epidem ol ogy that would
| ook at that. | know Ral ph Delfino has a paper he published
in the | ast couple of years | ooking at young people and --
was it lung function -- | think it was lung function -- and
synptons -- in asthma, was it? Yeah. And |I renenber the
key thing was he had | ooked at an ei ght-hour average and
found stronger associations with an ei ght-hour average than
24. But that's about the only paper | can think of where
sonebody had that kind of data to ook at. So that's the
quandary you have in setting the standard for |ess than 24
hours. | go back to when we set the PM 10 standard, and I
think a ot of us who were doing the research felt that a
PM 2.5 standard was appropriate back then. But E P. A
didn't have any PM 2.5 studies to base a standard on, so
they couldn't set it. So they went to the PM 10 where they
had the studies. And then as nore and nore PM 2.5 data
becane avail able, they were able to set a PM 2.5 standard
whi ch | think many peopl e thought was probably the
appropriate thing to do in 1987. And I think the sanme may
go for these |l ess than 24-hour concentrations.

DR. OSTRO Regarding shorter term averaging, ny

col | eague Dr. Lipsett here put together a workshop a couple
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nont hs ago to | ook at high exposures, short term exposures,
maybe one-hour exposures to fires and other conbustion
processes. And we did a review of literature and we saw
your paper, of course, Mke, as well. One of the things we
found is there's certainly not a lot out there. The Delfino
paper i s sonewhat equivocal if you look at it. Sonetines he
finds 24-hour averages are better, sonetines shorter term
averages are better. There are a couple other studies now
showi ng short termeffects of two-hour averages -- Arden
Pope' s paper showi ng heart rate changes in two hours in
response to ETS exposure. And there's another heart rate
study out show ng four-hour averagi ng shows effects. And
besides the Tion, there's a | ot of people now that are using
beta gage. W have several studies where you have one- hour
averages from beta gage nonitors. So | think nore people
will be able to | ook at that type of information. And
per haps when we do get to review ng particles whenever we do
it, maybe there will be a little nore information out at
that time which will help in terns of averaging tine, both
for standard setting as well as for warning systenms and so
on when we tal k about fires and ot her energencies.

DR KLEINVAN. Geat. W have a little nore tine

and are there any nore conments fromthe commttee or
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consul tants? W can take a few brief comments from ot her
partici pants then. Jaro, okay.

DR. VOSTAL: It is just only a question. |If you
remenber when we were di scussing yesterday the probablistic
aspects of the exposure. Wen you, George, are talking
about the neonates and you are tal king about the one-year-
ol d, how nmuch of the outdoor exposure do they get so that
you can correlate it with the stationary nonitor outside?
When you are discussing the PM 2.5, obviously, it has been
di scussed in a very extensive way that the concentrations
are penetrating nuch better into the indoor houses, but
certainly not for the PM10. And the sane applies also --
you know, when we are tal king about the role of the
neonates, there's probably very correct whatever you can
see, but how can we apply it that it will be reflecting the
out door exposure?

DR. THURSTON: Well, | think a key thing to
remenber is that when we're setting a standard, we're
tal ki ng about exposure to particles of outdoor origins. And
the recent literature, if you | ook at the paper that just
came out by Mage and Wl son and others -- | think it was in

the Journal of Air and WAste Managenent Associ ation -- cane

out and made the point that when you' re doing an
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epi dem ol ogi ¢ study where you' ve got many peopl e invol ved,

t he personal exposures and the indoor exposures to particles
of outdoor origin correlate well with central cite
concentrations. It doesn't take long for these particles to
perneate indoors. And that is the source air for indoors as
fromthe outdoors. So | think that it's less of a
conplication, and certainly for PM 2.5, as you point out,
Jaro, that that perneates readily. So I don't think it's as
big a problemas we used to think it was. DR.

VOSTAL: |If we are tal king about this situation about 2.5 or
even PM 10, we have to realize that even indoors are
conpletely different sources of the exposure. In the sane
issue, if you are quoting about the [inaudible], you can
find al so a new paper which is comi ng out by Christopher
Longkl und who is from[inaudible] Goup. And I think the
paper is extrenely informative since it is showing that with
every single activity, whatever you have at home, wal ki ng
vigorously and particularly, for exanple, frying an egg,

bur ni ng bagel, baking, and so on, you are having
unbel i evabl e changes in the exposure for the people who are
inside. So if we are so nuch concerned about the | ow
concentrations which we can neasure on the outdoor exposure,

now what does it mean? That we are seeing that people and
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particularly those neonates and the children before they are
wal ki ng, they are always staying only inside and that they
m ght be exposed to conpletely different sources of
pol | uti on.

DR LIPSETT: | wanted to ask the ARB then, in
terms of control strategies, would you be trying to inpose
sonme sort of manufacturing requirenents so you have | ow
emtting bagel s?

DR. VOSTAL: | suppose he can see what he can find
out. But before we cone to the conclusions of the
epi dem ol ogy studies which are taking the stationary nonitor
and correlating it with the nortality of the neonates, then
obvi ously they m ght have really some prograns.

DR KLEINVAN:. Jaro, one consideration in this
t hough is when you | ook at the cross-sectional studies and
you | ook at cities that have nore pollution vs. cities that
have | ess pollution, there's no reason to believe that the
| evel of cooking, frying bagels, nmaking eggs in those cities
is going to be greatly different, so that the epi dem ol ogy
may be not as sensitive as it mght be if there were none of
t hese indoor sources. But it's still picking up an
i nfl uence that associates with the outdoor source. So

despite the fact that there are these other conpetitions,
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and despite the fact that we tend to spend an awful | ot of
time indoors, the fact remmins that the associ ati on between
these health effects and outdoor pollution is neasured

mai nly by central nonitoring sites, has an associ ation.

DR. VOSTAL: | think you are absolutely right, but
you have to differentiate that what you are tal ki ng about is
the long termpotential consequences of the exposures and so
on. But as you really know, the concerns about the PM 2.5
started fromtine series studies which were conparing day by
day pollution with the daily nortality and so on. And so
this is really then only for one single city. And also
there is a consistency. You can find it fromone city to
the other city as well. But, you know, we don't have any
conparison that all the people are exposed exactly to the
sane indoors environment.

DR. THURSTON: Yes. And it's not necessary that
they be. The thing what you're looking at is the shared
vari ance that they all have. | think if you | ook at the
Mage [ phonetic] paper again, you'll see this to be the case
that, yes, any one individual is going to be higher than
anot her, and anot her |ower, but when you average over al
the people, they tend to go up and down. They have the sane

underlying driving force in their exposures upon which their
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personal additional things are superinposed. And | think
that what this says -- |I'mnot saying that indoor sources
are w thout adverse health effects, it's just that those
aren't the ones that are being ascribed to the outdoor
pollution. The outdoor pollution is nonitoring the
particles of outdoor origin, and that is associated with
adverse health effects. The variations around that on an

i ndi vi dual basis may al so be associated. And that's a
separate area. Are you on behalf of GMrecomendi ng that
ARB start regul ating inside people' s hones?

DR, VOSTAL: | would like to say that | amreally

a private citizen. 1 don't want to talk on behal f of
anyone, only on behalf of nme. And when it cones to the
poi nt of how should we do it, then w thout any question,
shoul d we have sonething that is called "personal exposure.”
And al t hough Verson and Make [phonetic] are trying to
approach it with statistical netal erosion and so on, it is
real ly sonething that would be nuch nore inportant if we can
only neasure to what the people are really exposed. And as
you know, we are using epidem ol ogy studies as proof of the
causality. And we are having so many factors which we are
not aware. W are not controlling for and so on. And so

it's very difficult. The statistical associations are
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absol utely correct, but are they really the factor which is
responsi ble of it, or are they just only an incidental
associ ati on between those two el enents? Maybe you can
answer it.

DR. SHERWN. Let nme mx a little lightness with
sone science. | have a son who has carried on his nother's
traditi on of nobody goes into the house with shoes. They're
ei ther covered, or you take off the shoes, or you wear
sonmething. And | always had rai sed eyebrows until | read
the P-Team study showi ng that the particul ate content
i ndoors was 50 percent higher -- we're using persona
nonitors -- than outdoors. And everybody knows this know,
is that personal cloud of dust that everybody wal ks in. So
I"mvery inpressed by the fact that indoor particulate is
per haps just as hazardous, if not nore, than outdoors.

DR. KLEINVAN: But | think the question is how
much of that indoor particulate is of an outdoor origin,
because we do have both contributing, especially if taking
of f your shoes prevents you frombringing in sone of the
things that actually beconme part of the airborne --

DR. SHERWN. | raised that to say that | think
that there is sort of pressure on -- obviously, you bring in

a |l ot of outdoor particul ates, aside fromwhat blows in
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t hrough t he w ndows.

DR. OSTRO I1'd like to get back to the question
of infant susceptibility or children's susceptibility. And
earlier, John Bal nmes nentioned children with | ower |ung
function mght ultinately be nore susceptible as adults or
have additional respiratory problens as adults. | want to
ask about acute conditions and naybe again to Kent or to
you, M ke, what about children or infants with respiratory
infections? Can you just talk a little bit about how much
nore susceptible they mght be to particle exposures of
different types during a respiratory infection?

DR. PINKERTON: | don't have any information from
nmy own personal experiences in doing studies |like that, but
certainly we do know that with increased infections that
there are lots of things that would | ead to potentia
problenms with dealing with particulates -- with inflanmtion
and things like that. But one experience that we're going
through right now is actually | ooking at what happens if
there are conditions that exist such as allergen exposures
duri ng neonatal devel opnent. And we've been | ooking at this
fromthe perspective of |ooking at house dust mte allergen
as sonething to sensitize an infant nonkey, and then | ooking

at the subsequent effects of exposure to different types of
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pollutants. And one of the things that we have noted is
that any exposure to an allergen -- and maybe this may al so
be true for other types of bacterial or viral conditions --
| ead to a conplete renodeling of the lung. W actually can
| ose airway generations through the formation of al veol ar
out pocketings along the airways in an abnormal form W
also can find that in that transition zone between the
conducting airway and the gas exchange region, that we can
actual Iy devel op snooth muscl e hypertrophy. And we found
under these conditions that these infant nonkeys actually
becone extrenely nore sensitive to the effects of ozone. W
haven't really done any work with the particulate matter.
But I think there is evidence to suggest that there
certainly could be trenmendous effects that could take place.
But again, unfortunately, | don't really have any
experi nmental data.

DR. KLEINVAN: The only experinental data we have
was from sonething that inadvertently occurred. W had one
experinment where we found out after the exposures that there
was infection in sone of the animals. And in that
particul ar study, we found that the response to a
particul ate exposure was very exaggerated -- rnuch hi gher

than we'd ever seen. W thought we had hit sonething really
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phenonenal until we went back and deci ded there was an
underlying infection. There was still a big difference
between the controls in the exposed group, but we couldn't
use the data. But | do believe fromlooking at that and
| ooki ng at sone of the other things in the literature that
just an underlying infection will raise the sensitivity to
pol | utant exposures. And that woul d probably include ozone
and PM

DR. PI NKERTON: Again, along those sane |ines, we
had a simlar unfortunate experience that Mke is referring
to in which we were working with young adult rats. And in
those particular studies, we were actually using soot with
iron oxide particles. And in that particular study was
where we saw that there was a significant increase in the
i nflammatory index within the lungs of the aninmals that were
exposed to the soot iron matrix. But we also sone
inflammation in the controls. But it was statistically
different, significant, the differences between the two, but
we couldn't use controls that had an infection. So there is
some correlation even in the ani mal studies.

DR. LIPSETT: Did either of you try to publish
t hese data because, | nean, | think it would be useful to

have, but there's a lot in the literature on the infectivity
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nodel used for NO2 and for ozone, and to nmy know edge, and
you can correct nme if I'"mwong about this, this has not
been sonething that's really been exam ned systenmatically at
all looking at particles. And I think it would be useful to
have that out there to be able to provide at |east sone tox
data that woul d bear on the question that Bart raised, and
that is, for humans who have sone sort of infection, does
that render them nuch nore susceptible to the effects of
particl es.

DR. PI NKERTON: There actually may be sone things
out inthe literature fromJudy Zell koff on this issue, but
I don't know if she | ooked specifically at young ani nals.
But she was | ooking at the degree of infectivity and how
particul ate exposure actually enhanced the degree of
infectivity in the lungs of rats, | believe it was.

DR LIPSETT: | know it's wood snoke that she was
usi ng.

DR. PI NKERTON: Was she? Ckay.

DR. KLEI NVAN:  Now we' ve never tried to publish
that data because w thout an adequate control group, it's
very hard to make any real conclusions. But | agree with
you, it mght be an interesting thing to try to accunul ate

that sort of information throughout the toxicol ogy
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community. It mght be worth -- here's where the internet
m ght be a useful ploy to try sone tinme just to ask people
to provide that kind of information and whet her they've had
t hese kind of experiences before. | think we'll need to cut
of f the discussion now on PM and nove to sul fate, which
believe -- the sulfate was pretty nmuch i ncorporated.

George, did you want to say anything nore specific --

DR. THURSTON: | think I made nmy conments with
respect to sulfates and the major points on that.

DR SHERWN:. M chael, |I do have one comment in
reference to that question about respiratory infection.
There is a report, the source of which doesn't imrediately
come to mind, but the title had sonething I|ike,
"Bronchiolitis, a Poorly Recognized Danger.” It had to do
with children. They die unexpectedly, especially with m nor
procedures. And | have had this experience with the
Depart nent of Coroner where we get sone young child or a 16-
17-year-ol d having a dental extraction or sonething |like
that, and they suddenly die. And they have an autopsy of
pretty severe bronchiolitis. It shows a sub-clinical type
of disease. So what | wanted to point out is that a | ot of
respiratory infection can be very serious and yet not be

clinically appreciated, and it can do what we call putting
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the person -- skating on thinice -- the principle is
skating on thin ice. It cuts out your lung reserve. And
when you get exposed to sonething like this, you sinply
break through. So one should not underestimate the croupy
child with or without manifestations that are severe. They
can have bronchiolitis. And renenber that old principle
that 15 percent of your lung with respiratory bronchiolitis
is 100 percent inpact on air flow.

DR. THURSTON: To followup on that point, | think
that you can | earn sonething by analogy with the elderly and
that recent paper by Zanobetti and Schwartz | ooking in the
el derly where they have data and | ooking at a group that had
prior or concomtant respiratory problens, they found a nuch
hi gher relative risk frompollution -- | believe particulate
matter exposure -- in ternms of hospital adm ssions than
those who did not. So that suggests that having -- and
there's been other evidence in the elderly previously that
having a previously existing respiratory problemwl |
i ncrease your susceptibility to PM  You know, one thing
that | thought I would nmention that | didn't nmention about
sulfates was really sort of a -- the recent evidence | ooking
-- that Samatz Goup did for HEl finding nuch higher

relative risks for PMin the Northeast, conbined with sone
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recent papers that have found sort of equal effects for
coarse particles and fine particles out in places like
Arizona, there's a suggestion there to ne that in the
Nor t heast where you have higher sulfate levels, that there
may be sone activation of the particles, whereas otherw se
you woul d have fairly simlar toxicities between let's say -
- and this is a hypothesis based on a very limted nunber of
studies right now -- but you m ght have nore simlar health
effects fromfine and coarse PM 10 when you add in sulfates.
It enhances the toxicity. Nowthat fits in with sone of
t he studies that have been done down at E.P.A -- | can't
give you a reference off the top of ny head -- where they
| ooked at the netals and then found that when, you know,
from ROFA, Residual GOl Fly Ash, that the acidic water
sol ubl e and higher in sulfates conponent was the one that
seened to have the greatest inpact for certain outcones that
they were | ooking at. So, you know, | think that in |ooking
at the sulfate and the PM it may be that particles with --
and again, |I'mgoing back to the acid coating -- this is
sort of an observation that I"mnoticing as | | ook through
the results of this new study that | ooked at 90 cities in
the United States -- San-Wodall for HEI. |'m wondering why

the relative risk seens to be higher for the Northeast vs.
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the rest of the country.

DR OSTRO Yeah, this is Bart OGstro. The other
region that was high though, of course, was Southern
California or the West in general, where you don't have as
much acid. So you need anot her hypothesis for that --

DR. THURSTON: Well ny recollection was that the
Nort heast was higher than all the rest.

DR OSTRO  Yeah, but | think that's the case, but
the Northeast and -- | don't renenber how California was
i ncl uded, whether it was California alone or the Southwest,
or whatever, but it was certainly the second highest --
those were the two highest by far.

DR THURSTON: Well after the Northeast | would
t hi nk, you know, historically and even today there's a fair
amount of sulfate around California. It's not
i nconsequential, you know, annual averages of what? Five
mcrograns? | don't know. | think the nunbers we have here
are like maximunms. It's hard to get an annual average out
of that. So California alone wouldn't sort of go agai nst
that, but | thought the Northeast stood out nuch nore so
t han anywhere else. | don't know, it's sonething to | ook
into anyway as you go through the data, if you' re | ooking at

this PMand sulfates standard. It's certainly not -- it's
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just a thought that I had in |ooking at the literature since
| did this review as a possible hypothesis that would fit in
sort of with sone of the past evidence.

DR OSTRO Well, | think a related issue then is
whet her we should in fact fold a sulfate standard into a PM
10 standard in California, or whether that would not be
control ling enough and whet her we woul d need a separate
standard for sulfate or related species. And our sense of
it was that we could fold it in.

DR. LIPSETT: This is Mchael Lipsett. GCeorge,
think that was a question to you.

DR THURSTON: It didn't sound |ike one. It
sounded |i ke a statenent. Yeah, | think that would be
sonet hing that you should | ook at when you're setting the
standard as to howto fornulate it -- whether days with
hi gher sulfate along with the particles -- and it mght be a
way to separate out the nore rural California particle
problenms fromthe urban particle problens, and so nmaybe that
woul d help discrimnate a little bit. You know, we know
that all particles are not the sane. PMis really a
pol l utant class, not a specific pollutant, which is why it's
so challenging to study in the environnment, in epidem ol ogy,

and al so in toxicology because it depends which particles
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you use to sone extent. So | think that it is appropriate
and | think it's been brought up before that we do in the
future have to start considering not just the nass and size,
but al so the conposition. And I think California has gone
ahead of the federal governnent in setting a sulfate
standard, which I think is a start. And of course we have
the | ead standard. But we need to do nore of that kind of
t hi nki ng.

DR. KLEINMAN: | think the question is whether
there's sufficient data to substantially say that the
sul fate standard provides nore protection than the PM 2.5
standard mght. And | think that woul d be an inportant
consi deration in deciding whether to fold it in or not. |
t hi nk George made a good point though that it does
differentiate at | east between some of the rural em ssions
vs. the urban em ssions, although a major fraction of the
sulfate at least in California is not fromdirect em ssion,
but from secondary production from SQ2. So transport woul d
be very inportant in that respect.

DR. THURSTON: Right. And that would tend to be

acidic -- the SO2 formation. But | thought also there's a
problemw th sulfates fromthe salt beds. |Is that right? |
renmenber seeing sone of the data. If they elimnated out --
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where was that? It wasn't my section, but -- when they were
| ooking at the sulfates -- | don't want to get into this if
you don't --

DR. KLEINVAN:  You're | ooking at the data on China
Lake?

DR THURSTON: Yeah, China Lake.

DR. KLEINVAN. On B-18, there's a graph.

DR. THURSTON: B-18 -- yeah, what was the story with
that? And | think they nention the dry salt beds as a
source of sulfates. You know, | think it's pretty obvious
that that's a very neutralized sulfate. And there's a
reason to start thinking about acid sul fates because you do
apparently -- is there anybody from ARB that wants to talk
about this question of when you elimnate China Lake and
then it changes the trends, and you | ose that huge peak --
what was going on in that year?

MR WESTERDAHL: Dane Westerdahl fromthe ARB.
Let ne try to give you a little nore information about
sulfates in California. The dry |ake beds are areas of
inland | akes that dry up -- are nostly dry at this point.
And during high wind conditions -- they're al so areas that
don't have much popul ati on around them and that's neither

here nor there, but they' re back behind the Sierras. Wen
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hi gh wi nds occur, the dust contains lots of salts, blows
t hrough the regi on and has exceptionally high val ues of PM
any way you express it. And there are sulfates in that.
And it is in fact a neutral sulfate salt. The other
sul fates in anbient air in California, at |east fromwhat |
recall fromour nonitoring where we would | ook at the
acidity and the nature of the sulfates using |like CGeorge
Al'len's sulfur analyzer is that we al nbst never had free
acidity sulfuric acid, a sulfate. Qur sulfates in our
at nosphere are either wholly neutralized or partially
neutralized. So we don't have nuch in the way of free
acidity in our California sulfates.

DR. THURSTON: Are you using the thermal ranp
t echni que?

MR. WESTERDAHL: Yeah, so that's --

DR THURSTON: Well, that's true in the Northeast

as well. W don't see nmuch sul furic acid, but what we see

MR, WESTERDAHL: Ammoni um sul fate and anmoni a
bi sul f at e.

DR THURSTON: Ammoni a bisulfate, which is a
strong aci d.

MR WESTERDAHL: Right.
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DR THURSTON: Yeah, that's the bulk of the acids
that you see because sulfuric acid, the first hydrogen ion
is very labile and reacts quickly. The second one is |ess
so, so that's primarily the form And that's the quandary
with that Roger Tanner techni que that George sort of
perfected, was that it only gives you the sulfuric acid, a
part of the acidic sulfates.

MR WESTERDAHL: As a clear marker. And it
conbi nes ammoni um sul fate and anmoni um bi sul fate, as |
recall, as one specific nunber. But in general, our
sulfates are not highly acidic. They are nostly
neutral i zed.

DR. THURSTON: Yeah, well certainly the dry | ake
bed thing which -- so that's another conplication with the
sul fate standard that has to be considered, | think, in
setting the standard, you know, which tends to | ead ne
towards thinking about trying to set an acid standard and
then collect acid data and then see -- | nean, one of the
probl enms we've had with evaluate this whol e acid hypothesis
is that it's not regulated, so therefore there are no data
for it. So therefore you can't evaluate it very well.

MR WESTERDAHL: On a state-w de basis, we had a

program cal | ed our Acid Deposition Programwhere we did
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nonitor both wet and dry deposition in at one tinme probably
about two dozen sites, everything fromvery rural pristine
environnents to highly polluted environnents. And again, we
were not finding high levels of acidity in either our wet or
dry deposition. Wien we did find acidity, it was from
nitric acid, not sulfuric acid, which is another question
about acidity. But it's not going to be -- it's not PM
it's acidity.

DR. THURSTON: Right. Wll that does bring up the
nitric acid question which really hasn't fit into the scope
of what we're doing here in the |ast couple days, but does
sort of pop out when you | ook at the Peters study,
Children's Health Study. And | did nention briefly in ny
section just as a possible interaction there between nitric
aci d which shoul d be scrubbed out by the nose and throat,
and yet they're finding associations -- you know, it's one
study -- but that's another issue that needs to be | ooked at
in the acidity question that naybe that's riding particles
into the lung and havi ng adverse effects -- again,
interaction with particle and acid in that case, perhaps.

DR. KLEINVAN: | think another inportant aspect
with the sulfate question would be particle size because

things |like the China Lake sulfates are probably going to be

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




185

in the coarse particle node, greater than 4 m crons because
they' re resuspended from deposited material, whereas the
material fornmed in the atnosphere is much nore likely to be
bel ow one micron in size. And deposition would be quite
different.

DR. THURSTON: | don't know how t hey were
originally in 1984, whether they were using TSP perhaps? O
PM 10? How | ong have they had a PM 10 standard again --
here in California? '85, so maybe these were TSP sanpl es
that were analyzed for sulfates in China Lake? | don't
know. So perhaps using the PM 10, it would elimnate that
problem or going to the PM 2.5 neasurenent techni que, as
you say, you'd be able to separate out those very al kaline
sulfates. But | guess we digress.

DR. KLEINVAN: Are there any other conments?

DR. LIPSETT: This is Mchael Lipsett. A lot of
this discussion has been very interesting, but in a way it
doesn't really bear directly on the kind of issues that we
have to decide in this whole SB25 process, which is which of
the different pollutants we need to put at the top of the
list for possible review and revision. And | guess | just
wanted to get a sense maybe from George and possibly the

ot her individuals here as to how they would | ook at the
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effects of PMon children and ot her susceptible subgroups in
relation to the other pollutants we've exanm ned so far in
terms of | guess the overall inpact on public health.

DR. KLEINVAN:  Well | think that's an interesting
question to raise and we do have tinme to address it. W' ve
really covered what | would think of as the nmjor contenders
for Tier 1 and so we' ve already discussed PM sul fates,
ozone, NO2, S2. And it mght be good to try to get a sense
of how we think of these things in terns of which of these
things we would take first. You know, which would be the
hi ghest priority? | really don't believe that we'll get a
whol e | ot of serious contention that |ead or CO are going to
be the first thing we have to attack. Kent?

DR. PINKERTON:. This is not in response exactly to
your question, but | did want to ask George or others here
about Table 9 in your review where you tal k about the
sensitivity in infants and health effects to | ong-term PM
exposure. W' ve been tal king about acute exposures. But
the question | have in my mind is that during pregnancy and
the unborn child, is there a clear PMeffect? You ve listed
a nunmber of references that seemto suggest that, but how
strong of an association is there with PM exposures and

effects on the unborn child? O are those effects sonething
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that are manifested after the birth of the child such as
conditions of infant nortality, SDS, etc. [It's on page 23.
And again, many of these are com ng from Eastern European
countries fromthe Czech Republic.

DR. THURSTON: Right. | think you raise a good
question. | don't think we really know the answer to that
totally. But if you ook at birth weight, that would inply
effects before birth that in utero and effects on the
not her. The Shea & Greenstone study, which is not yet
published I think, it's probably in press -- | think they're
at U C. Berkeley, aren't they? You' re nodding yes. And
that study is one | think that should be encouraged to get
into publication. Wen | |ast checked with them they said
they were going to submt it this Fall. So it may be
submtted for publication. But that's a study that's been
done inside the United States. And then Ritz and Yu --
al t hough nost of the studies are done outside the United
States. There are sone in confirmatory studies. And then,
you know, Wbodruff -- but of course, Wodruff only | ooked at
particles. So | think a |lot of these studies nay not have
| ooked at the full suite of pollutants in order to elimnate
them | thought that Bobak and Leon's follow up study --

and it isn't much nore an el egant study than the first one

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




188

then did or than Wodruff's -- where they had matchi ng and
al so they | ooked at nmultiple pollutants, so that seened to
focus on the particles nore so. But certainly there's a
need for nore research on this to further clarify the
questions that you raised. But certainly I was really --
I"ve never really sat down and gone through this literature
nyself and | was taken aback by the consistency and the
effects that were docunented for infants. And then when
started | ooking at the toxicology, | found biologica
plausibility for these effects. So | really think that this
is an inportant topic to consider in setting regulations as
well as in future research

DR. SHERWN. Ceorge, do we have any data on
relative proportion of those who are admtted to enmergency
for respiratory trouble, those who are seen by physicians
and don't get admitted, and then those who never cone to
attention? Has anybody tried to find out what the pyramd
| ooks 1ike?

DR. THURSTON: Yes. There's sone evidence --
avai l able information. O course, |I'msure that varies from
pl ace to place depending on health care practices. There
was sone work done in New York that said about 12 percent of

children going to the ER for asthma problens were adm tted.
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So that would nean, you know, you're tal king about

sonething |i ke eight tines as many people comng to the ER

visit as admtted. And then doctors' visits -- there are
sone studi es that have been done in England -- Hajat -- and
also in France -- a Medina, | think. And they found nany

times the nunbers of hospital adm ssions, people went to see
their physician. And even nore so than the hospital visits.
But I can't renenber the nmultiplier factor. But yeah, this
has been | ooked at. And it is a pyramd. So when we do
| ook at nortality and hospital adm ssions, we're really only
| ooki ng at the peak of the effects, and there's a much
broader range of people who are affected that are never
accounted for by usual statistics. Usually doctors' visits
are not recorded centrally. And I think we do have an
opportunity with the new databases, if you go here in
California, the HMJ s have that data that can be obtained
and analyzed. And | think that's beginning to be done. And
so you could start to get a feel for, you know, for every
hospi tal adm ssion, how nmany doctors visits are out there
where soneone went to see a physician and dealt with the
probl emthat way, rather than letting it fester and then end
up in the hospital.

DR. KLEINVAN: Ckay, | would like to return to the
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question that was posed, which is where do we feel that PM
question should be in terns of the priority within the Tier.
First of all, should it be in Tier 1, 2, 3?

DR. THURSTON: Well, | would say, based on doing
this review, that it should be in Tier 1. 1t should be a
high priority. The fact that we have sone uncertainty about
the particul ar conponent or the nmechanism you know, we
don't really know all the nmechanisns. O course, we don't
know t he nechani smfor asthma and we don't fully understand
t he nechani sm for tobacco snoke. And they really happen --
kids really have asthma and we don't know how t hat operates
totally to control asthma attacks. And simlarly, we don't
under st and how t obacco affects people fully, but certainly
tobacco has adverse health effects. So |I guess the point |
was going to make is the fact that there's uncertainty
probably neans that we have to be even nore prudent in the
face of a risk that has uncertainty to it than you have to -
- you know, public health prudence would dictate that you be
very conservative in approaching this and trying protective
public health even nore stringently than maybe the evi dence
m ght inply because you don't really understand the problem
as well and you want to nmake sure to protect the public

health. And certainly the evidence that we have here
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i ndicates that children are an especially affected group and
that when we | ook at the PM standard, | would say especially
the annual nunber is the | east protective presently. You
know . 65, our experience in the East Coast is nore |ike .8.
And | would think in the urban areas it woul d be even

hi gher perhaps than .65, the ratio. And | don't have
California data. Maybe soneone from ARB knows this ratio for
California. O course, it's going to vary fromlocale to

| ocal e, but | should think at |east .65, so that when you
conpare that with what I'mseeing in effects at |evels where
the annual or multi-year means are on the order of 12

m crograns per nmeter cubed as PM2.5. You know, that's the
conmponent. The other part, the short term requires a | ot
nore exam nation. And | really didn't get into that too
much because usually the investigators don't give you that
kind of information about what the highest or second hi ghest
is in the study, unfortunately. The distribution of the
pollution is not -- you know, they m ght give an inter-
quartile range which really doesn't tell you about the
second hi ghest or the highest. GCccasionally there's a

maxi mum and |'ve tried to note that. So that part of the
standard really requires a ook at what is the distribution

of PM2.5 and PM10 in California vis a vis the
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distributions in the studies that are available. And I
think that will require perhaps obtaining the origina
pollution data fromthe researchers, who are probably
willing to give it to you, or asking themto tell you what
t he hi ghest and second hi ghest were. So that information,
think, needs to be fleshed out in the process of setting the
standard -- what was the distribution of the PM
concentrations in each of these studies that you' re | ooking
at, so that you can conpare it with the standard. And of
course, you know, when you conpare that standard -- the
federal standard, | nean, if you're going to conpare it with
the federal as a touchstone, that's a three-year average,
right, whereas the California is an annual. R ght? Yeah.
So that makes a difference when you nake a conpari son
especially with the short-termstandard. |If you're going to
average over three years, the second highest is going to be
quite different froma one-year second highest.

DR. KLEI NVAN:  Thank you, George. Also, just in
goi ng around the table, since the Recorder probably had a
hard tinme picking up the nods of heads, it seened that there
was general agreenent that the PM should be given a very
high priority within Tier 1. And although we didn't ask the

question directly, there didn't seemto be any real feeling
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-- negative feeling -- about whether of not folding in the
sulfates. So it seens to nmake sense to consider the sulfate
and the PM standards together during that process. Is that
agreeabl e to everybody? Any objections to having that
statenment in the record? Ckay.

DR. LIPSETT: This is Mchael Lipsett. Just a
point of clarification. Are you talking about doing a
conconmitant review of sulfate with PM or actually dropping
the sulfate standard and folding it in within the PM
st andar d?

DR KLEI NVAN: W don't recommend standards. No,
but concomitant review would be appropriate.

DR. PRASAD: |I'm assum ng that neans | eaving the
option open that it could be folded into the PM 10 standard?

DR KLEI NVAN:  That woul d be --

DR. PRASAD: | nean is that what, M ke, your view
was? Were you referring that just do the review together
and still keep that option open as the review progresses and
make that decision at that point of tinme?

DR LIPSETT: Right, the latter.

DR PRASAD: Thanks.

DR KLEINVAN: | think that woul d nake sense. And

| think this brings us to the time for our break. So there
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w |l be coffee outside, | believe. W'I||l be back at 11:00.
(O f the record.)
(Back on the record.)

DR KLEINVAN:  We're back and we'll reconvene this
neeting. So we're going to change the original agenda and
we're going to address the issue of lead. And, Bart, are
you going to present the sutmmary as well as be the chief
di scussant ?

DR. OSTRO  Yes.

DR. KLEI NVAN:  Very good.

DR. OSTRO (Ckay, the current lead standard in
California is 1.25 mcrograns per cubic neter nonthly
average, as opposed to 1.25 quarterly average for U S.
E.P.A  And our summary of the literature indicated that
| ead at current anmbient levels is likely linked with
neur odevel opnental effects in children, including things
l'i ke acute and cardi ovascul ar effects in adults. The
i ndicators we usually use are bl ood | ead concentrati ons and
our review when we consider |ead as a toxic air contam nant
supported the CDC | evel of concern of 10 m crograns per
deciliter of blood |ead as a | evel of concern. And
currently, roughly two or three percent of children bel ow

age seven are above 10 m crograns per deciliter. And if you
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| ook at sub-popul ati ons, African Anmerican children are about
six or seven percent above 10 m crograns per deciliter. And
if you | ook at, say, African American children in pre-1950
hones, then you get nunbers like 15 or 20 percent are above
10 mcrograns per deciliter. So even though anbient lead is
arelatively low contributor to blood | ead at this point,
there still would be a concern that additional lead into the
air would increase the nunber of children above the CDC
| evel of concern, and al so possibly put adults at risk in
terns of cardiovascular effects, as well as now there's sone
reproductive effects that's comng out fromthe literature.
So when we | ooked at the five different criteria, we did
think that there was a concern that we shouldn't have nore
anbient lead in the air. However, when you | ook at the
exposure levels, the current anbient |levels are very | ow
relative to the standard. And another factor to weigh into
the discussion is that several years ago we reviewed lead to
be included as a air toxicant under the Air Toxics Program
OEHHA recommended that | ead be declared an air toxicant and
that | ocal sources should be controlled under that program
It's nowin the risk managenent phase at ARB and there was
a wor kshop just a week or so ago in which sonme actua

anbi ent | evels were recommended which were well bel ow the
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standard, sonething around .3, | think, for stationary
sources. And those |levels probably will be adopted or at
| east put out as recommendations for the local districts
relatively soon. So when we reviewed | ead as an amnbi ent
standard, we thought that since the |evels were low relative
to the standard and that the Air Toxics Program shoul d be
controlling sone of the | ocal sources, that we therefore put
it ina Tier 2 priority. As | said, we are concerned about
the effects of lead in the environment fromair and other
sources, but we thought that it wouldn't be a priority for
review at this point in tine.

DR. KLEI NVAN: Ckay. Conments fromthe group?
Bart, | just had a question. 1In the report you tal k about
the fact that we don't have very nuch data for kids in
California, and that you did a sensitivity analysis fromthe
Anne Haines. Could you explainthat a little nore in
detail ?

DR. OSTRO Sure. The question is whether we have
a representative database for blood | ead distributions in
the State. Typically, the blood | eads are conveni ent
sanpl es where they're sonetines requirenents for | ower
i ncome children to have bl ood | ead reported during regul ar

check-up's. Actually, there's a strong suggestion that they
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be checked-up at an early age. So there's sonetines studies
li ke that. There have been sone studi es conducted from
heal t h mai nt enance organi zati ons where they coll ect bl ood

| eads. But when we reviewed all the different sources of

bl ood | ead data for the state, we thought none of them were
particularly representative of the State as a whole. They
were all targeting certain populations -- either |ow incone
chil dren or maybe where there was a hot spot and sone bl ood
| ead was taken at a certain |ocation, or fromHMO data. So
consequently, we thought that the national data, the Anne
Hai nes data, the National Health and Nutrition Exam nation
Survey, a nationally representative database conducted by
CDC, probably gave us a pretty good representation of what
California would be. | mean, one could argue that the means
mght be alittle |lower than the East Coast, but they're
going to be higher than I ots of other areas. W do have
several sources here. W had a |ot of cars putting out |ead
for many years, so the lead gets retained. So we thought in
general that the distribution would be fairly simlar to
that described by Anne Haines 3. So then the question is
what do you do with the nean in the standard deviation. So
you have a log normal distribution of blood |ead which is

adequately characterized by the nean in the geonetric
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standard devi ati on. Wen you have those two aspects, you
can then descri be how many children will be expected to be
above 10 m crograns per deciliter. So what we did in our
anal ysis, both when we considered |lead as a toxic air

contami nant, as well as in our report here, was | ook at
different levels of the nmean and the GSD -- reasonabl e

| evel s to see what happens if you do change the nmean in the
standard deviation in a reasonabl e way, presupposing that
the distribution will be different than the national |evels,
and see what that neans in terns of the nunmber of kids that
woul d be above 10 micrograns per deciliter. So you change
the nean in the standard deviation and you then have a
different baseline |evel of nunber of children. And it
turns out that the baseline |level of children above 10

m crograns per deciliter is relatively insensitive to the
assunptions of the nmean in the GSD within the reasonable
range. And |ikew se, when you go from current ambient

| evel s which are I ow up to higher levels as you approach the
1. 25 standard, you can then | ook at how nmany additional kids
woul d be noved above the 10 mi crogram per deciliter bl ood

| evel -- the CDC | evel of concern. And |ikew se, there's
sone difference, but it's not a huge difference, it m ght be

40 percent vs. 50 percent, 40 vs. 45, but roughly you get
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simlar results independent of what the initial assunption
i s about the baseline distribution. So that was the
sensitivity analysis we conducted. W showed that with any
kind of distribution basically going up to 1.25, or even in
fact going up to .5 mcrograns per cubic neter, would drive
a lot of children above 10 nmicrogranms, maybe 30-40 percent
above the level of concern. So that's what we did there.

DR KLEI NVAN:  Shankar ?

DR. PRASAD:. Bart, there has been sone peopl e who
are working with the lead in - Lead-Safe California and such
groups -- who say that 10 mcrograns as a | evel of concern
is not the right approach in recent years. There actually
is -- we show that even if you go -- it's alnost |ike
[inaudi ble] if any anobunt of |lead is going to have that
aspect of it. That being the dataset, sonewhat the datasets
are showi ng that, especially the Iearning capabilities in
that part. How do you want to address that issue?

DR OSTRO Well, | think those concerns are
legitimate. Qur own review a few years ago indicated that
there was really no evidence of a threshold. And there have
been additional studies over the |ast couple of years as the
bl ood I ead | evels go lower. The studies are |ooking at

those |l ower levels and they're finding certainly that the
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dose response relating to I.Q effects or neurodevel opnent a
effects in general seemto continue at those | ower |evels.
And there are al so sone studies now indicating that the
effects persist into high school years. There are sone
studies indicating that things |ike high school attendance,
anger, anger managenent, dropping out of school, genera
behavi or problens in high school seemto be relating to

bl ood | ead, at earlier ages as well. So there's a |ot nore
evi dence comng out, you're right. And there doesn't seem
to be a clear threshold in that effect. The effects seemto
be occurring at |lower and | ower |evels.

DR. PRASAD. Since you say that it's a |ocalized
probl em nost often and probably true, and none of these
current |levels are expected -- the inhalation route is not
likely to be the primary source, have you given any thought
of should we even have a | ead standard as an anbi ent
standard as opposed to we just control it as toxics? |
nmean, for the sake of if we are really not doing anything
specific except for the sake of -- | nean, the reason |'m
asking that is, the nonment you say that you have a standard,
you have the right to nonitor. And that is a resource issue
and a personal issue, and as far as I know, | think it is

for the sake of lead alone that TSP is still nonitored
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because they don't neasure |lead fromthe PM 10 sanpl e, but
use the TSP sanple in sone of the locations. So that's a
huge resource issue. Are you going to -- whether you
address it ina Tier 1 or Tier 2, it doesn't matter as maybe
sonme [inaudi ble] has to whenever that standard is revi ewed,
probably serious thought should be given to that aspect of
whether it is continuing to have that kind of a standard.

DR. OSTRO Yeah. | think that's really not in ny
purview. | can tell you what | think the health effects are
relating to it, but in terns of whether the standard shoul d
exist or not I think is a joint decision with your office as
well. | think there is an issue about what nessage it sends
out to other States and other countries, even, in terns of
whet her we shoul d keep a standard of 1.25, which is clearly
not protective, lower, or get rid of it totally. So I think
all those things have to be wei ghed.

DR. KLEI NMVAN:  Shankar, |'mnot quite sure whether
it's true that the anmbient air concentrations are not
reflected in changes in blood | ead.

DR. PRASAD:. | nean, fromthe exposure part, from
the levels that are observed, that's the kind of feeling I
hear fromthe people that worked on this, that the ambient

| evel s al one woul d not |lead themto such high concentrations
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at current exposure levels. It's nore driven by the
condition of a very high source part of it, which we do not
pi ck up by the anbi ent neasurenents, unless you do defense
line nonitoring of specific sources, and so on. That's why
-- that's how | was saying that you have a toxics program
whi ch woul d focus on those areas, potential hot spots and
em ssion sources, and trying to set up those kinds of
limtations and control technol ogies, and focus at those

sites vs. really an overall nonitoring network for the whol e

state.

DR. OSTRO But we do find that there's a pretty
good accordance with anmbient |ead and blood | ead. | nean,
as one changes the other changes over tine pretty well. And

all the studies that we | ooked at showed that changes in
anbient lead will affect blood lead in a significant way.

DR, KLEI NVAN:  Var o0?

DR. VOSTAL: Although | would conpletely as a
private citizen say that since we have a standard, there
could be really in the future sone possibility that there
could be sonme | ocal sources which will conme again. |It's
good to keep it on. Oherwise, | agree with the position of
ARB. The contribution of the intake of lead to the

respiratory systemis very low, even for adults, as well as
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for the kids. In conparison with that, the SUR really
correctly stated in the outline there that the kids are nuch
nore sensitive to the [inaudible] intake of the | ead since
in the small children there is practically nore than 60
percent of the metals up short fromthe gastrointestinal
system Fromthe respiratory system it could be as |ow as
about ten persons. So fromthis point of view, this is
always really a concern. | have seen this situation with
the | ead exposures in Europe and | have seen it here. W
have been al ways aski ng the question why don't we see the

i npact on the children in Europe as it has been descri bed
here very frequently in 1950's and 60's in the United
States. And only when | cane to the United States, | have
di scovered that this is due to the fact that nost of the
exposure for those children who were influenced by the high
bl ood | evel considerations was conming froma conpletely

di fferent source. That nmeans fromthe |ead pignent in the
paint. The people in Europe are not really using the |ead
in the paint, and they are not painting their houses, you
know, with white as it is being here, therefore the
situation was they're nmuch better. And although they were
using the cars with the em ssions of the |eaded gasoli ne,

you know, the exposures were not as profound that they could
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real ly produce sone effects which we have seen here in the
United States. So that's really fromthe point of viewit's
very clear, | suppose, that we are still nuch nore concerned
that the anmobunts of |ead which could be taken by the kids
from ot her sources are probably nmuch nore inportant than the
exposure to the air. And if | can have a question, if you
could return to the first slide, you are saying that it's
probably |inked with a neuro-effect in the children and with
the cardiovascul ar effects in adults. | have not found any
of it about the cardi ovascul ar effects discussed in the
report. Could you tell ne what is the information for this
statenent based on?

DR. OSTRO Yeah. The cardi ovascul ar effects
weren't discussed that much in the report because we were
focusing nore on the children effects. And we thought the
effects were at |ower levels for children and probably nore
rel evance for SB25. But there's probably been about a dozen
studies now relating blood I ead to diastolic blood pressure
and hypertension. So E.P.A has conducted several reports
on that and it's gone through their own KSAC revi ew
suggesting that they agree with several netal anal yses that
have been conducted showi ng that blood lead relates to

vari ous cardi ovascul ar effects in adults.

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




205

DR. VOSTAL: If | may, | think that you are right
and therefore | ask it, it has really been discussed | ong
time ago in the first declarations of the scientific basis
for the federal standard and so on. But since that tine, |
suppose that we have realized that many of those things were
done on the relatively weak assunptions. And they have not
realized it was mainly based on the cal culating effects and
we have never seen it. | have seen many people
occupationally exposed to the lead, and only in those who
wer e exposed to very high concentrations, we were addressing
ourselves to if there is sone relation to the cardi ovascul ar
effects. But we have never been 100 percent sure about it.

DR. OSTRO W | ooked at both the occupational and
non- occupational studies. Certainly occupational exposures
are much hi gher than the ambi ent exposures, but even when
you | ook at normal anbi ent exposures to adults, where the
nmeans are say in earlier years maybe around 8-10 or 12
m crograns per deciliter, they found pretty good
associ ations with cardi ovascul ar outcones. So even the non-
occupati onal exposures seemto be there. Also, one other
thing about the children's studies nean nost of the cohort
studi es have been conducted in the U S. and in Australia

where these studi es have gone on for about 15 years, and
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t hey' ve been followi ng children populations. But there is
sonme studies in Eastern Europe that are com ng up when we go
tothe |.S.E. E neetings. Mre and nore studies are com ng
out. And | think there's a cohort actually fromthe Czech
Republic showing simlar types of effects on children in
terms of 1.Q | think there's sone studies now from Hong
Kong and from ot her places showing sinmlar types of neuro-
devel opnental effects on children

DR. KLEINVAN: There are also -- going back to the
cardi ovascul ar effects -- there are studi es done with ani mal
studi es show ng kidney toxicity |eading to hypertension.
And these have been followed-up clinically with humans and
there does seemto be a fairly good association there.

DR. OSTRO So | guess one of the questions for the
reviewers here is whether they support our recomendati on of
keeping lead in Tier 2, even though we do think there are
significant health effects of concern, given the current
anbi ent |l evels and the Toxic Air Contanm nant Program
whet her you woul d agree with us that it be a Tier 2
pol lutant at this point.

DR. KLEINVAN: Conments fromthe conmttee? Mary
is indicating yes.

DR WHITE: Yes, this is Mary Wiite. | think

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




207

that's a smart nove.

DR. KLEI NMVAN:  Yeah, | think keeping it in Tier 2
makes sense given the | ow anbi ent concentrations and the
reduction in source em ssions for lead at the present tine.

There was one interesting article which I don't know how
good the science was -- | think it was an interesting think
piece -- indicating that if we pushed for the zero-em ssion
vehicles, this would cause us to need far nore | ead
batteries than we're currently using, and that the amount of
| ead emtted during sneltering and processi ng operations
m ght exceed the anount of |ead that was previously enitted
froml| eaded gasoline. Again, this is just an article based
on conputer nodeling and things like that. There were no
real data that were taken. But it's an interesting concept.

Sonme of the things that we do for regul ation have
unf oreseen effects. W've seen that before with MIBE, for
exanple. At any rate, | think the | ead standard as an
anbi ent standard m ght have an inportant value to hold the
line, certainly, and keeping it in Tier 2 nakes sense to ne.

Kent ?

DR. PINKERTON: | would al so agree that keeping it
in Tier 2 seens very logical. The question | have is how

routinely is | ead a conponent that's neasured in the

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




208

different nonitoring sites around the State? Is that
sonething that is done at all sites, or is that archived so
that that can be neasured at future dates?

MR. WESTERDAHL: Dane Westerdahl again. Lead is
not measured at hardly any of the sites in California at
this time. There are requirenents based on federa
standards as well as State standards that require us to do
some nonitoring. As was nentioned earlier, the nethods that
we use as far as the nedian techni ques are defined in those
standards and in both cases they're different than routine
nonitoring nethods. There's a great deal of PM 10 and 2.5
nonitoring going on in the State on a routine basis. The
nmet hods don't coincide with what's required to do routine
| ead nonitoring, so we don't have a great deal of anbient
| ead nonitoring in the State. | think that was your
question, right?

DR PI NKERTON:  Yes.

MR. WESTERDAHL: And one of the things that you' ve
heard nmentioned is that, as the standard m ght be revi ewed,
we m ght reconsider so that we could use PM10 or 2.5
sanplers in sanples to do | ead anal yses. Lead is considered
in part of our toxic air contam nants nonitoring network.

There are in fact -- M ke, does anyone know how many toxics
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or contam nant stations there are in the State? | think
it's on the order of 20-30. Twenty? And at those stations,
| ead is being collected on an every one and 12 day
frequency. And it's done by a different nethod than anbient
air quality standards call for.

DR. THURSTON. Dane, | have a question. The
E.P. A speciation network will be starting up sites
t hroughout the nation and | would guess that they're going
to anal yze the sanples by XRF which gives you lead. Isn't
that right?

MR, WESTERDAHL: That's correct.

DR. THURSTON: So won't we get a |lot nore | ead
information as it -- how many sites do you think will be in

Cal i forni a?

MR. WESTERDAHL: As | recall, it'll be a couple
dozen at least. Now again, that will be by a separate
nmet hod. XRF fromthe speciation will be done on 2.5 size

cut, so sone of our |ead sanples conme from TSP, sonme nay

come fromPM 10, sone will conme from 2.5 and the speciation
DR. THURSTON: Is there sone reason to believe

that that's not all going to give you basically the same

answer ?
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MR. WESTERDAHL: Different size cuts are going to
give you different answers, possibly, but |ead should be in
the final fraction --

DR THURSTON: That should be in the sub-mcron,
yeah.

MR. WESTERDAHL: -- unless it's resuspended
cont am nat ed soi |

DR THURSTON: Rats -- fromrodents, could be,
yeah.

MR. WESTERDAHL: So there nay be a difference
there and there are differences in the sensitivity and the
base net hods t hensel ves hel p descri be the val ues you wl |
report. They shoul dn't be conparabl e.

DR. THURSTON: Well perhaps there should be sone
wor k done side by side if this hasn't been done already to
eval uate conparability so that it can be used for standard
setting appropriately.

MR. WESTERDAHL: | think our nonitoring | aboratory
di vision would be interested in that because it is quite a
wor kl oad for themto do -- to help support these various
ki nds of ways of collecting simlar information. So they
m ght be convinced to do sone conparative studies.

DR. KLEI NVAN:  Any ot her coments? W have about
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ten m nutes before we break for lunch and it m ght be useful
in case soneone had to | eave early and had sonme comments on
any of the other pollutants that they wanted to make t hat
t hey woul d have made during the public speaking session at
1:00 or 1:45, if they'd |like to make those now. Jaro?

DR. VOSTAL: | think this is related directly to
t he question which was asked how nmuch of the lead is even in
the PM2.5 fraction. And the studies have been done on the
speciations so far in sonme selected states. And | have here
the results from Texas where, out of the 17 m crograns of
the PM2.5 it was only .006 nanograns of lead in the
fraction of the PM2.5. And so naybe this is --

DR. THURSTON: Jaro, I'msorry, it's George
Thurston. | didn't understand the percentage was what? You
were | ooking at PM 2. 5.

DR. VOSTAL: PM2.5 and it is expressed as
m crogranms per cubic nmeter. And the concentration for |ead
in the PM2.5 is only .006 m crogram

DR, THURSTON: Well, but the question really was
how nmuch of the TSP lead is in 2.5.

DR VOSTAL: TSP --

DR. THURSTON: TSP, the total suspended particle -

- how nmuch of the total lead in the air is in the sub-2.5
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m cron fraction?

DR. VOSTAL: All that | wanted to tell you was
that the concentration in the PM2.5 is very low, | don't
know how to conpare it. But as you have seen in view that
there is a very |Iow concentration, only .06, in the neasure
even in California. So those levels are very | ow.

DR. THURSTON: |'d have to go back and | ook at ny
di ssertation, but |I remenber analyzing the six city dataset
for trace elenents, and virtually all of the lead -- you
know, they had two fractions -- less than 15 microns down to
2.5, and then 2.5 and less. And ny recollection is that the
vast majority, certainly well over 90 percent, was in sub-
2.5.

DR. VOSTAL: But what year was it?

DR. THURSTON: Ch, yes, sure, that was when | eaded
gasol i ne was used.

DR. VOSTAL: This is what | would expect, yes.

But not now.

DR. THURSTON:. Yeah, well naybe re-suspension
woul d be a bi gger percentage now of a | ower nunber.

DR. VOSTAL: But the resuspended probably will be
appearing nore in the larger coarse fraction than in the PM

2.5.
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DR. THURSTON: Right, but then that would be --
maybe it wouldn't get into the deep lung, but it would be
swal l owed. So you'd still get it in your system

DR. VOSTAL: Yes. But fortunately when we are,
you know, in adults it doesn't really make such a difference
since we are practically not observing too nuch of the |ead
fromour GI. tract, only the children. But if you fee
that this could really be a significant contribution, maybe
it is an inportant relationship to the direct standard. But
let me try to explain a little nore the discussion about the
PM And sone of the you have already heard -- the question
is, if we can really look howto validate the statistica
associ ations comng fromthe epidem ol ogic reports, can we
find out if there is sonme substrate which will help us to
confirmthat there could really be those effects due to the
| arger considerations of PM2.5. Now the |ung [inaudi bl e]
has been really in effect since 1960's for nore than 30
years, but it was the International Commttee for the
Radi ati on Protection which just recently came up with a new
way of how to nodel the possibility of the particles
deposited in the lung. So just only to find out from sone
prelimnary estimtes how much it could really be attributed

to the question of the toxicity of PM2.5. W have tried to
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apply -- it's coming fromtwo cities in the United States
whi ch were providing the distribution of the particle sizes
and we have done sone cal culation. As you can see it, we
used the data fromthe Texas study where the annua

consi deration of PM2.5 was at the | evel of about 17.5

m crograns per cubic neter. W have cal cul ated how nuch it
could really be inhaled by the adult person. It could
really be corrected even for the children and so on. And
you can see that the inhal ed dose of the toxic netals --
this is what we are really, as we have heard fromthe

di scussi on before, you know, probably nore concentrated nore
onit is only one-third of the m crogram per 24 hours. Now
we have said that if the time series are correlating the 24
hour inhalation of the PM2.5 with the daily nortality, then
it would be inportant for us. Wat is the anbunt of the
potential toxic conponents which are retained in the |ung
whi ch coul d be responsible for that effect? Nowit is
calculated for the -- since it is PM2.5 which is expected
to penetrate deeply into the respiratory system so we
cal cul at ed anobunts based on the two -- one for the city of
Phi | adel phia, one of the city of Phoenix. And as you can
see, when it cones to -- again, this is calculated fromthe

ICR 6 to [inaudible] 1,100 mcrograns and then you can see
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that in nanograns, in per gramof the tissue, the toxic
netals represent only roughly very small fraction. It is
the fraction of a nanogram |If you even do it and you
calculate it on the basis of the lung surface, which seens
to be nuch nore inportant, then we are coning even to nuch

| ower levels. Again, it is expressed in nanograns and you
can see that for the toxic netals how nany zeros we have to
come to it and that nmeans that there will be [inaudible] 24
centigranms, which is 10 to the mnus 15 of a gram So those
are really levels which are surprisingly very low to be
responsi bl e for such a conplex effect as the nortality or
norbidity. And it doesn't seemthat it's too nuch
constituting to the fact that we can really -- that there is
a real causal relationship that neans it is the anount of

the fine particles which is retained in the respiratory

system which is responsible for the effect. But still, it
doesn't help us, it doesn't tell us what is responsible. It
could still be that the PM2.5 as it is used by the federa

E. P. A should be only considered as a surrogate which m ght
really be indicating for us sonmething, but we have to study
nore before we can really conclude what the real public

health inmpact of it is. So this is really what I wanted to

say.
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DR. THURSTON: This is CGeorge Thurston. [If |
could just comment, | mean, | think that there are two
alternative hypot heses that you could go to fromthe
cal cul ations that you' ve done. And that is 1) that the PM
effect is inplausible, which is what you're, | guess,
saying, and the other is that PMis very toxic. Anbient
particles com ng from conbusti on sources, burning coal and
oil are indeed very toxic. And since you don't have a
reference as to what's the level required for a health
effect, | don't think that this really answers the question
whi ch one of those two hypotheses is correct.

DR. VOSTAL: That's great, Ceorge. You are
answering nearly the sane way as Mort Li ppnmann when we were
di scussing the ozone. And he said, "Wien | | ook on the
ozone issue, then | amseeing the bottle which is half full.

When Jaro is looking onit, it is really half enpty.” So
obvi ously --

DR. THURSTON: | don't think he made that one up
t hough - -

DR. VOSTAL: Excuse ne?

DR. THURSTON: The half full, half enpty anal ogy -
- 1 don't think he made that one up.

DR. VOSTAL: But he has used it and it is
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publ i shed, so you know, | agree with you. It is not really
the way. W are |ooking only for things which could be
separating our hypothesis. Now we are having a big problem
to find a plausible explanation of these very |ow
concentrations to be responsible for such a conplex effect
as nortality.

DR. KLEINVAN: Can | take the Chair's prerogative
to take the last word and then break for lunch? And that's
going to be to say that one of the things that you don't
include in that smearing out of the deposition across the
entire surface area of the lung is that the particles don't
deposit uniformy, they deposit in selected |ocations based
on the particle size. And if you |ook at the deposition
pattern in selected parts of the tissue, there can be
t housands of tines nore material deposited in a very snal
| ocalized area, and therefore that's going to change the way
the toxicity works in that area. W' ve seen that in aninal
studi es where you | ook at |ocalized regions and you see
regions of danage. And let's break for lunch --

DR. VOSTAL: If | may just only answer --

DR. LIPSETT: Actually, M. Chairman, | wanted to
see if you would mnd waiting to break for lunch until Mary

White could make sone comrents about the prioritization
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because she has a plane to catch at 3:00, so she will have
to | eave probably right after |unch.

DR. KLEINVAN: Ckay. | wanted to al so ask, do you
know when John Bal nes is getting back?

DR. LIPSETT: He'll be back during | unch.

DR. KLEINVMAN: During lunch. Wat | was going to
suggest is we mght want to abbreviate |lunch or eat during -
- for the discussions. But if he's not here, let's just |et
Mary go ahead with her comment and break.

DR WH TE: Well, MKke was generous enough to
offer me this potential option, because the other option
gets ne back pretty late. Well | wanted to say that | was
very inpressed at the quality of the reviews that were sent
to us. And | thought it was extrenely helpful. |'mvery
confortable with the Tier approach that's been proposed. |
think it's conpletely appropriate to put the pollutants in
Tier 1 and Tier 2 as have been proposed. M reading of the
reviews -- inny mnd, it's very clear that there is
substanti al evidence that at current |evels of exposure,
both particul ate matter and ozone are causi ng adverse
effects to children, that you cannot possibly |l ook at this
evi dence and not conclude that this is a risk, and that nore

needs to be done to protect children. But | cone back to
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the idea that there's this difference between the current
standards and current exposures. And | would be confortable
with either particulate matter or ozone being sel ected as
the first pollutant to review. | think either one would be
a fine choice. And the only reason that | wouldn't just
say, "Go after particulate matter first,” is that | cone
back to the concern that | wouldn't want to have a | ot of
effort go into reviewing a standard if that standard
woul dn't materially inpact actual exposures. So if it were
possi bl e to consider a standard in a way that woul d
stinmulate re-thinking about control strategies or whatever,
that at the end of the day, you' ve actually materially
reduced exposure to children, then you woul d have succeeded
in your ultinmte purpose.

DR. SHERWN. M chael, may | make one quick
coment ?

DR KLEI NVAN:  Qui ck

DR. SHERWN. There's a very basi c pat hobi ol ogic
principle that's being overl ooked when you tal k about
diluting out the particulates. In nmy study with the
particul ates fromthe vineyard workers, the thing that
i npressed nme very nuch was the fact that macrophages picked

up those particulates. Those particulates, | thought, had
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absorbed sone kind of a toxic substance. And the
macr ophages rel ease a | ot of hydrolyses. And to ne, the
fundanmental harmthat | see in those particul ates and which
| suspect in others, is hydrolates rel ease from nacrophages.
Now t hat principle, incidentally, has been the fundanental
principle of the cause of interstitial pulnnonary fibrosis.
And it is injury to the macrophage that causes IPF. So this
i dea of diffusing the toxin over the epitheliumis not in
accord with the information that I know, nor ny persona
observations. The problemis the nmacrophage -- picking up,
concentrating this material, and then rel easi ng very noxi ous
hydr ol ase.

DR. KLEI NVAN: Good point. Do we have lunch? W
have | unch.

(O f the record.)
(Back on the record.)

DR. KLEINVAN: Al right, we're in the hone
stretch. Qur topic is now going to be carbon nonoxi de. And
| believe -- Bart, are you going to do the summary? And
then | think Bart is also going to noderate the discussion
session? GCh, John is going to noderate.

DR. BALMES:. Take it away, Bart.

DR. OSTRO Thank you. GCkay, our eighth and | ast
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state anbient air quality standard is carbon nonoxide. And
we put carbon nonoxide in the Tier 2 category. So a quick
review. Qur summary stated that there are three standards
in California. There's a one-hour, an eight-hour, and an

ei ght-hour high altitude Lake Tahoe standard. And the
current standard is based on protecting people with coronary
artery disease. And the basic end point was decreased
exercise time to angi na based on several carefully
controlled studies that were done. W reviewed this again a
few years ago and basically agreed with the simlar
concl usi ons that the standards as we reconmmended them of 20
ppm and 9 ppm were protective. Those |levels are | ower than
the federal standard for the one hour. Wen we | ooked at
the actual concentrations in California, they' re generally
low relative to the current standard with the exception of
two sites. One of themis in Central L.A , which always
seens to show high COlevels. And last tinme | talked to ARB
about it, they were doing sone analysis to try to figure out
why that site always tended to be a hot spot. | don't know
if they ever cane up with a conclusion on that. So our
summary indicates that we think the standards generally
appear protective based on the controlled exposure studies

of people with cardiovascul ar disease. The U S. E P.A just
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finished their own review and published it a couple weeks
ago -- about a nonth ago. And their review of both the
controlled studies and the epi studies also seened to
indicate -- or did indicate -- that they believe that their
current standards are protective of public health. And I
think the newest winkle to this issue has been sone of the
epi studies that have come out over the last two or three
years. There's been now several studies that are show ng
rel ati onshi ps bet ween carbon nonoxi de and hospitalization
for cardiovascul ar disease. And there was also a study
recently that cane out that showed rel ati onshi ps between
car bon nonoxi de and birth weight in Los Angeles. And as we
indicate on the slide here, these studies are generally wel
conducted, but problematic in ternms of assigning a role to
car bon nonoxi de, basically because the nonitoring of carbon
nonoxi de i s not very representative of what the popul ation
exposure to carbon nonoxi de woul d be, and al so because
carbon nonoxide is correlated highly with some of the other
traffic related pollutants. So | think the genera
assessnent of E.P.A, as well as OEHHA, has been that it's
hard to or difficult to assign a specific effect for carbon
nonoxi de. So based on the fact that the controlled studies

appear reasonably protective, the epi studies are sonewhat
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uncertain, and that the current concentrations are generally
for nost of the State |ower than the standard, we put this
pollutant as a Tier 2 pollutant.

DR. BALMES: M ke, do you have anything to add?

DR. KLEINVAN: One on the point of the fact that
car bon nonoxi de neasurenents are not -- or carbon nonoxi de
exposures are not well represented by anmbient air
nonitoring, that's sort of a general argument. And you
coul d make about the sane case for PM where you | ook at the
personal cloud and the personal neasurenents are invariably
hi gher than that predicted fromeither mcro environnental
nonitoring or even for anbient air nonitoring. | think the
key thing that we have to |l ook at is that these
epi dem ol ogi cal studies which are fairly recent now, that
are beginning to show sone of these effects, are very
suggestive and they' re at |east as suggestive for an
effective seal on fetal toxicity as PM neasurenents are
suggestive of nortality effects, | would think, although
they' re nowhere near the nunber of studies that have been
done on this topic. So I wouldn't dism ss themout of hand.
Anot her issue is the issue of dosinetry, especially for
children. Children have a nore rapid ventilation rate. And

al t hough there's not a whole | ot known about the affinity of
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fetal henoglobin for CO per se -- there haven't been many
studies of that -- if you just assune that the henopgl obin
affinities are the sanme as in adults, it takes about ten
percent | ess CO exposure for a kid at rest to achieve the
two percent carboxyl henoglobin |evel that is used as the
basis for setting the anbient air standard. So at |east on
their breathing perineters, COis about ten percent.

They' Il have ten percent higher exposures than a conparable
adult. This is worsened in kids who have inflanmmatory | ung
di seases. There are sone studies that indicate that their
basel i ne carboxyl henoglobin | evels, which in a nornal

i ndi vidual m ght be as low as a half a percent or maybe even
| ower. There aren't very many good data points on carboxyl
henogl obin in kids. But the kids with inflanmmtory | ung

di sease |i ke asthma can have carboxyl henogl obin | evels as
hi gh as one percent as a normal average. And obviously, if
you're starting at one percent, to get to two percent it
takes | ess external carbon nonoxide. And the graph that I
put into the chapter which | should have nmade the | egend a
little bit nore explicit, but I think it makes the point
that it takes less inhaled COfor a kid with an inflamatory
| ung di sease, which could include a tenporary situation |ike

a lung infection to achieve the two percent |evel that would
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be consi dered problematic. So fromthose standpoints, |
think that COis worthy of consideration. | don't think it
means that we need to nove it fromTier 2 to Tier 1, but |
think within Tier 2, it should be given a relatively high
priority.

DR. BALMES. Any other comments fromthe
conmi ttee? Shankar?

DR. PRASAD. Any thoughts, M ke or George, in
terms of this COis also a surrogate of conbustion sources.
That's been al so specul ated as opposed to sayi ng that nost
of the effects observed are attributable to PM but COis a
better surrogate. Do you have any thoughts?

DR. THURSTON: Well, | guess there are those who
say if you' re seeing the CO effect or association, shall I
say, that that m ght be a marker for particles of
transportation -- cars and trucks. So again, it conmes down
to trying to choose there. At least fromthe epidem ol ogic
perspective, it's hard to separate out whether it's a CO
effect or a PMfromlet's say diesel trucks and so forth
contributing to the PMmx. So | think we'll only know the
answer to that when we start getting at tracers in the
particles, |ooking at carbon over tinme and other tracers of

aut onotive and truck particles and see if they correlate as
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well as the COor not in trying to separate out that. But I
think we don't have an answer to that right now.

DR. KLEINVAN: There is the one Ritz and Yu paper
that both you and | cite, in which they did not find a
correlation with TSP and reduced birth weights, but they did
find a significant association with CO

DR, THURSTON: Right, but TSP is not very useful.

DR. KLEINVAN:  Well, it's not a great marker, but
it does indicate that perhaps the CO acts al one, plus under
ot her conditions -- tobacco snoke, which is quite high in CO
-- has simlar effects on birth weight and in ani nal
studi es, CO al one can produce birth wei ght changes. So
there's a biological plausibility toit. And reduction of
oxygen delivery to nothers, for exanple by having themat a
high altitude during pregnancy, also is associated with | ow
birth weight. So CO reduces oxygen delivery. Low oxygen is
associated with -- there's sone good biological plausibility
to think that this nay be reasonable. |[It's certainly not
proof, but it's at |east along the Iines of having sone
mechani stic back-up for it.

DR. BALMES:. Any other comments? Russ?

DR. SHERWN. Yes, just a question really. |

wonder if somebody woul d update nme on relative |levels of CO
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on the highway in a car in traffic, as opposed to anbient.
| know there's data on that, but |I don't have an update in
nmy m nd and wondered if it's possible that the standard
woul d be nore rel evant for indoor driving than outdoor air.
I"mnot sure. Wat is the latest on that? Anybody know?

DR KLEINVAN: The data that |'ve seen indicates
that the levels indoors and in vehicles are exactly the sane
as the levels outside a vehicle. There's alnost no
scrubbing of the CO by the vehicle itself, you know, in a
hone. So CO |l evels indoors and outdoors are pretty
conparable. So to the extent that epidem ology is neasuring
ef fects associated with outdoor air exposure, the CO should
be as good as anything else. But on the freeway, it's
probably hi gh.

DR. SHERWN. | had in the back of ny mnd that
sonetines air circulation in the car, if sonebody
i nadvertently turns off the circulator, for exanple, as you
sonetinmes do and you get behind a diesel and you turn off
all the air, if you happen to have a high COin there, it's
going to last a |ot longer than outside. So the question is
not just |evel but dosage.

DR. KLEINVAN: Co turns over very quickly because

it's such a snmall nolecule, it diffuses rapidly. But
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vehi cl es, you know, that's such a specialized market. How
many cases do we have per year of kids riding in the back of
a car and CO being sucked in fromthe exhaust just because
of the Vender [phonetic] effect creating a vacuum behind the
vehi cl e?

DR SHERWN:. But that's what | had in mnd --

DR. KLEI NVAN:  So vehicles per se nmay be, you
know, if they're mal functioning can be quite high.

DR SHERWN: But how about the car in front of
you, which is what | had in mnd? That you' re behind a car
and it's giving you a lot of CO and you take in a
concentrated dose? That's got to be nore than what's being
di | uted outside. DR KLEINVAN: |'msure it's indeed
hi gh.

DR. SHERWN. The big question is hard data.

Maybe Dane has hard data.

MR. WESTERDAHL: Dane Westerdahl again. On that
specific case, maybe | can clear that up a bit. And M ke
Will jump in, I"'msure, toclarify it. For CO it's not a
rapid toxicity sort of thing. The car in front of you is
going to be in front of you for mnutes, or ten's of
m nutes. Your absorption of COis a relatively slow

process. And so there will be an inpact on your overal
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bl ood CO HB | evel s, but not a huge inpact. There are higher
CO | evel s on the freeways -- on the highway than there is
near the hi ghway because that is a nmjor source. So you
wi |l have an el evated exposure, but you soak it up fairly
slowy. It wll inpact your overall levels, but it's a
fairly slow inpact.

DR. SHERWN. Well, don't forget, those of us in
Los Angel es are behind these cars for 30 mnutes, an hour,
I"mon roads --

DR. BALMES: Mke will explain that.

DR. KLEINVAN: Well, | can give you data that's
been produced by -- dare | nention Areno's nane? But Areno
did studies of people driving in freeway traffic and driving
approxi mately one hour on a congested freeway raised
car boxyl henogl obin [evels from baseline to approxinately 2
- 2.5 percent.

DR. BALMES: And those were in the days before
catal ysts were in the cars.

DR. KLEINVAN: And that was before catalysts. So
the levels are probably |ess drastic now, except for
exceptional cases.

DR. BALMES:. The data actually does exist and

maybe we can get a little bit to Mke to include on --
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DR KLEI NVAN:  That woul d be useful. I'd
appreci ate that.

DR. PRASAD. Dane, just a -- do you make a study
that [inaudible] Goup did the neasure of CO? | mean, you
remenber they did actually a study of both inside the
vehi cl es, outside the vehicles, and they ran sone naterials
as well as the freeways in Los Angeles just around two years
back. | didn't see that CO was show ng up anything big, but
I'"'m not too sure about that.

MR. WESTERDAHL: The mmj or findings of the study
that you nentioned was done under contract for Air Resources
Board was on particle exposure, particulate matter exposures
dependi ng on who was in front of you and how far you were
froma highway, and how nuch traffic there was. |I'mafraid
| can't remenber carbon nonoxi de neasurenents. Can you
remenber themat all? It would have nade sense.

DR. PRASAD. | don't renmenber. That's why -- |
know that there was a big PMdifference when they foll owed a
di esel truck. That's one thing | renenber did cone out from
t hat .

MR. WESTERDAHL: And the point that M ke nade was,
or whoever nade that, was it's the vehicle. The air inside,

even for particle, is very nuch like the air of just outside

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




231

t he wi ndow - -

DR. PRASAD: Yes.

MR. WESTERDAHL: So it's not so much your car,
it's where your car is.

DR. KLEINVAN: It's the guy in front of ne that
["'m --

MR. WESTERDAHL: Yeah, don't drive behind people,
yeah.

DR. KLEINVAN: There was -- if | renenber right, I
don't know if the data were published, but Wayne Ot did
sonme studi es where he was collecting CO on freeways and
driving around, and he had sone data that he presented at a
neeting, but 1've never seen the data published. Maybe I
can twist his armand get himto publish that infornmation.

DR. BALMES: John?

MR. HEUSS: | can maybe help clarify this a little
bit. John Heuss, Air Inprovenent Resource. The latest CO
criteria docunment goes through this quite extensively. And
you're right, Dr. Sherwin, there's about a factor of three
increase for things that are emtted on the roadway |ike CO
| ead used to be, and so forth, in vehicle neasurenents.
There have been a whol e body of neasurenents -- 14 or 15

studies of CO fromthe 60's when we used to have 30-40 ppm
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at the nonitoring stations, and then comensurately higher
concentrations in vehicles. But for things |Iike Benzene and
CO, which have been extensively cleaned up throughout the
vehicle fleet, there's still that factor of three difference
bet ween the anbient nonitor in the vehicle in congested
freeway traffic, or arterial traffic. But the whole
concentration distribution has dramatically reduced by at

| east 65-70 percent for benzene, and probably nore |ike 90
percent over the |ast 20-25 years.

DR. BALMES: Thank you. Bart?

DR. OSTRO Just sone qui ck responses, Mke, to
your comments. First of all, | agree that sonme of the epi
studies with CO are interesting. | wouldn't say, though
that they are at the sanme |evel as the PM 10 effects
studi es, probably because there's a | ot of other confounders
for the CO and phytotoxicity effects that are not taken into
account in some of those studies |ike parental nutrition --
nother's nutrition. And also, that study is a cross-
sectional study where a lot of the PM 10 studies are tine
series studies so that you can really control for the
confounders. But the CO and hospitalization for
cardi ovascul ar disease is interesting. It is a tinme series

study and there are several of them And | don't think it
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can be ignored. But ny understanding of the CO exposure is
t hat when people were studying this ten years or so ago -- |
think there was a group in Denver, a consulting firmthat
did a lot of the personal exposure studies -- they found
basically no correl ati on between the nonitors and exposures
where at least you' |l certainly have neasurenent there with
particles, but you had sone correl ati on between exposures
and what the nonitors were saying. So | think the
epi demi ol ogi cal evidence is a |lot stronger for the particle
effects. The second thing | wanted to say was that the
Beati Ritz study that you referred to and that Ceorge
referred to showed effects on birth weight. There's a new
study in epidem ology that came out |ast nonth show ng
effects on premature birth and in that study, there's very
strong PM 10 effects and a little bit of a CO effect in the
inland counties. But there's in a way replication, but with
a different end point, but finding very strong PM 10 effects
t here.

DR. BALMES: Was that a Ritz paper as well?

DR OSTRO  Yeah, sane authors. And the third
thing I want to nmention is that, with the children with
i nfl ammat ory di seases having a hi gher baseline |level, then

they only have -- in your discussion, you tal k about going
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up to a two percent CO HP |l evel, but the two percent for
children may not be the relevant marker. | mean, 2 or 2.5
percent is relevant for the elderly and people with heart

di sease, but the only effect I saw in your review and in our
own review for children with naybe sonme of those video gane
effects -- a study of about 90 people single blinded -- and
| don't even know if | want to worry about that -- so |
don't know if 2 percent COHP is the relevant indicator,

unl ess you know of sone other studies for children that are
showi ng effects at those levels are indicating that.

DR. KLEINVAN: No, to ny know edge, there haven't
been very many tox studies with children, essentially zero.

DR. BALMES:. Any other coments or discussion?
Are we finished wwth CO? It sounds like it.

DR. KLEINVAN: | think so. Thank you, John. So
havi ng done that, we've got a little bit of time that we can
use for any additional public cormment on any of the
pol lutants that have been di scussed in the |ast two days.
Ceor ge?

DR. THURSTON: Yeah. | did have one thing that I
wanted to bring up with Ira Tager about ozone that we didn't
have tinme for. And I just sort of wanted to get it into the

record, which had to do with the possible role of ozone in
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i nducti on of asthma, because | did not see in the wite-up
any di scussion of that issue. Maybe | mssed it, but I
didn't see it. And | didn't see a reference to the Ashmug
study where they have found in their study that higher ozone
was associated with a higher preval ence of asthma. And |
think that's the first study that's found that. And | think
Ira is about to start a study investigating this issue -- in
young peopl e?

DR. BALMES. |[|I'ma co-investigator of that study -
- the phases study -- the FACES study -- Fresno Asthmatic
Chil dren's Environnent Study. And that's actually not about
the induction of asthnma. W're going to recruit asthmatics
and be | ooking at whether air pollutants are involved in
exacer bations of asthma, and whether kids who get air
pol l utant rel ated exacerbati ons have a worse course to their
asthma, but it's not about induction.

DR. THURSTON: It's not about induction, okay.
Vel l, anyway --

DR BALMES: |Ira does know -- | nean, lra
frequently discusses the Ashnug study, so it was either an
oversight or he had a reason for not including it.

DR THURSTON: | don't know. It's -- Machino is

one of the authors. | think on the abstract, he was first
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aut hored, but in the paper he was maybe second or sonet hi ng.
But I know that's one of the authors in that paper.

DR. BALMES:. | can certain bring that issue up
with Ira.

DR. THURSTON:. Yeah, | just wanted to nmake sure
that that section is discussed.

DR. BALMES:. That's a good point.

DR. KLEINVAN: Just to briefly summarize. From
our conrades who had to | eave early, Henry Gong made a bri ef
presentati on about PMand felt that PM should be rated in
Tier 1 as the first priority pollutant to be investi gated.
Mary also felt that either ozone or PM woul d be appropriate.

And | think it would be appropriate now to just sort of
poll the conmittee. Is there anyone who feels that itens
that have been placed in Tier 2 should have been in Tier 1,
or anything in Tier 1 that doesn't belong there? Tier 1
right nowis PM ozone, and NO2. |Is there any feeling that
any of those don't belong? Let the record showno. |Is
there anything else in Tier 2 that should be consi dered
either in Tier 1 or -- all right, let's go back to Tier 1.
In Tier 1, does anyone feel that ozone shoul d be addressed
bef ore addressing the PMissue?

DR. SHERWN. Wiy is it necessary to rank the two?
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DR. KLEI NVAN:  Just to provide sone record that we
di scussed the topic and that if --

DR. BALMES: | think it's unlikely that the agency
can do both at the sane tinme. 1Is that correct? And keep
everybody's sanity.

DR. KLEINVAN: And to -- you know, we are the Air
Qual ity Advisory Commttee and we're supposed to give
advice. So if we can advise themas to what we think. They
don't necessarily listen, but we can advise them

DR OSTRO O course we listen! But under SB25,
as | said yesterday in the intro, we're required by the end
of this year to nake a reconmendation to the Board as to
whi ch pollutant we think is -- first of all, if any
pollutants are not protective of public health, particularly
of children and infants, but then second, of those we think
that are not protective to determ ne which pollutant we
shoul d begin to review first. So we are interested in what
the scientists in the scientific community think as the nost
i nportant pollutant for review

DR. SHERWN. | was just concerned that we m ght
unduly understate ozone if we pick PM 10, or vice versa.

Now needl ess to say, a chronology can be set, but | don't

think we should give the inplication that one is of greater
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concern than the other, but I"'mperfectly willing to choose
sonme chronology and |I'd say the chronol ogy m ght depend in
nmy m nd upon which one has the | east dangers. | see ozone
right now -- we know so nuch about it in my opinion, and I
think we can make recomrendati ons w t hout any question. Now
whet her that should be a standard change or whether it
shoul d be just advisory is another question, but if it cones
down to getting data, I would say the particulate is
certainly going to be the toughest job for us. So | think
it's far nore conplicated than is the ozone.

DR. KLEINVAN: | think it's also inmportant to
recogni ze that the PM 10 standard that the State has is very
different fromthe proposed federal standards, and therefore
the State really will need to review the PM standard whet her
we' ve agreed or not, and | think getting a junp on it would
be to their benefit. So | would think that for a nunber of
reasons PMis probably the issue that needs to be addressed
first and it's very likely that they're going to need all of
the two-year tine franme that they're allotted to be able to
get the data summarized and start to make deci si ons.

DR. BALMES. Yesterday | said you could make a
case for starting with ozone and the case that | woul d nake

for ozone would be that | think we, as Russ said, have nore
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data fromall phases of the conponents of the usua
scientific database in ternms of controlled hunan exposures,

t oxi col ogy, and epi dem ol ogy where | think, while we have a
|l ot of epi for PM we don't understand biol ogi cal mechani sm
as well. But that's the case | could nake for starting with
ozone. But | actually feel that it nay be nore inportant to
do a review of PMjust because there are nore uncertainties
about PMand PMis getting nore sort of public attention.
And the uncertainties about the PM data are getting nore
public attention. But | do feel think that if a decisionis
made to go with PMfirst, it's not because PMis consi dered
sort of a worse pollutant with ozone. | agree with Russ on
t hat point.

DR. PRASAD. | agree with you, John, but the
review is not resolving uncertainties. The review would
probably highlight the uncertainties. It's not supposed to
reduce the uncertainties. So the issue of if the
uncertainties -- the issue that we address probably
[inaudi ble], or aml wong in that?

DR. BALMES: No, but I think that highlighting
uncertainties is not a bad thing.

DR. PI NKERTON: Kent Pinkerton. | agree with nmany

of the things that have been said today, especially in the
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| ast few minutes. | would like to just enphasize the fact
that when we speak of children and these criteria air
pollutants, | think that both ozone and PM are of great
i nportance. And so | think if we have to prioritize, I
guess | would go along with what nost everyone has al so
said, and that is to put PM10 first. But |I don't think, as
John says too, that we don't want to do that to suggest that
we think it is nore inportant for children's health
protection to consider only the PMissues. | think ozone is
just as inportant an issue as PMis, but if they can only do
one pollutant at a tine, then perhaps that decision needs to
be made that would be nost tinely for what's happening in
the rest of the nation and the world. However, it is
interesting, not froma scientific perspective, but just
froma |l ocal perspective, in the last two weeks in
Sacramento we had an article in the Sacranento Bee that was
tal ki ng about children's health and air pollutants, and it
said nothing about PM It was totally on ozone. Now how
they arrived at those conclusions that children's asthma in
Sacranento is driven by ozone, |I'mnot sure exactly what the
scientific basis is for that.

DR. BALMES:. | can answer that possibly. It's

because -- Mchael is not here so | can speak -- he gave an
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abstract -- he and a col |l eague gave an abstract -- relating
what Medi Cal admi ssions to the hospital in Sacranento and
ozone. And | think the paper found out about it and, even
though it was an abstract and hasn't even been witten up
yet, decided to report it on the front page of the paper.
So | think that's what drove the ozone interest in
Sacranmento. Correction here?

DR. LIPSETT: Well, yeah. The Reporter was well
aware that this report had not even been subject to interna
peer review yet. | nean, it had been presented in abstract
format ATS and he had commtted to actually indicating
sonething |like that in the article. But, big surprise, it's
not in the article and it looks like it's a final report
which it's not.

DR. PI NKERTON: Regardless, | still think it
poi nts out the fact that ozone should be of a primary
concern when we think about protecting children's health in
the State of California. But if we end up studying PM 10
first, then I think we're going with the flow of the nation,
and that's probably not such a bad idea, but don't put ozone
on the back burner for too |ong.

DR. THURSTON: This is George Thurston. My

comment that this also is sort of synchronized with the
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nati onal effort because the PMcriteria docunent -- the new
version is about to cone out -- and there have been a | ot of
generation of new publications in the |ast couple of years,
you know, with pressure to get things published in tinme to
be considered. And now the same process is about to begin
with ozone, that the ozone criteria docunment is now cranking
up. So sequentially, I think there will be a | ot of

interest in publications |ooking at the question of ozone in
the next year or so. So it mght be wise to do it in this

order so that you have those publications that are going to

come out in, | guess, simlar to what we have with PM - -
maybe to a | esser extent. But there will be a bunch of new
publications. And of course E.P.A wll be preparing their

document which provides inputs to the process that m ght be
useful and help in the efficiency of getting it done. So
there's that federal/State resonance there that sort of, |
think, will work to the advantage if you do the PMfirst. |
don't know if that's a critical factor in the decision, but
it may be a benefit if that's the way it works out.

DR. SHERWN. | would like to add a pi ece of
phil osophy. One has to do with the hard data. And Dr.
Vostal had tal ked about nortality/norbidity. And I think we

have to start paying nore attention to what we have terned
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"morbility,"” in other words that same old pyram d, but

i nstead of death at the tip and norbidity a little bit above
water, the mass of that iceberg is below water and that's
the subclinical disease. |It's extraordinary how nmuch
subclinical disease you can find. | l|learned that when | was
in the Korean war with young kids of 19 with total occlusion
of the left coronary artery, for exanple. So we know
there's vast amounts of subclinical damage in people, and
we're not paying nuch attention to it. |If there were sone
way of getting that kind of data, I'msure it would be
super. And one way, of course, cones to that second point.
And that says we need nore pathologic data. And with
ozone, and one reason |I'm convinced that we need to go the
PM 10 route first is that we have -- let ne read you a
sinple statenent fromthe last report. It's a pre-print, it
hasn't cone out yet, but this is a pre-print where we
conpared M am and Los Angeles. It was very prelimnary
limted studies and |I apol ogi ze for the small anount of

data, but the punchline that we gave was, "Cunul ative data

i ndi cate that expanded pathol ogi c studies are essential for
efforts to conplete a convergence of epidem ol ogi c and
experinmental data inplicating exceedances of the federa

ozone standard as a contributor to human lung injury.” Now
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that "convergence" cones from David Bates' statenent saying,
"We now have a nasty convergence of all this evidence and
what we need is that mssing link, the pathologic.” It's
all good and well to talk about all these alterations that
i mply human irreversible danmage with | ongstandi ng
chronicity, but the big mssing link is to show peopl e that
there is in fact danage. Now | know there's damage, but
there isn't any adult lung I |look at that doesn't have sone
degree of enphysema, COPD, or whatever you want to call it,
sone alteration of airways and air spaces, plus all kinds of
ot her strange kinds of things. So the damage is progressive
and every one of us is on that decline, and so the rea
problemis what | guess sonebody el se nentioned here before,
whi ch was facilitating, pronoting, exacerbating the things
wi th human lung injury, which are the things that we have to
start really enphasizing in standard consi derati ons.

DR. OSTRO Yeah, for those people who were
concer ned about putting one pollutant or the other on the
back burner, let me just rem nd you that according to SB25,
we have two years to review and potentially revise the first
pol lutant, and then one year after that to revise or review
a second pollutant. So if ozone and particles are deened to

be the top two priorities, basically we have three years to

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




245

review both of those pollutants. So it's not |ike we have a
long tine to do all that work. W expecting your hel p!

DR. KLEINVAN: And don't forget that there are
i nteracti ons between PM and ozone that need to be factored
into the process sonehow. So on Tier 1, it seens |ike PM
ozone, and then NO2 woul d be next in line.

DR. SHERWN. My | just add one qui ck statenent
since we're now pushing aside nitrogen di oxide? M own
personal feeling is nitrogen dioxide is a very inportant
consi deration, and interestingly enough, as John Bal nes
poi nted out, John Peters is comng up with nore nitrogen
di oxide -- | believe -- significance than ozone, and the
experinmental work that we had done in ny |lab, and especially
with what Dr. [Inaudible] Richards [phonetic] had done with
t he i mmunol ogi ¢ approaches, and what we've seen in the
| ungs, tells ne that NO2/NOX just sinply can't be ignored.
So even though we nay go the route of PM10 and ozone, |
think we have to now put that caveat again to say, please,
we don't wish to understate the potential inportance of
ni trogen di oxi de, even though we don't seemto be exceedi ng
the standard locally. And with that, | would say, renenber,
we mentioned that we're going off the .15 24-hour standard,

and we restricted it to one-hour. And E. P.A. has an annua
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standard which | personally think is totally neaningl ess.
So | think that there are a |ot of shortcom ngs in even the
nonitoring of inportance.

DR. KLEINVAN:  Well, taking that caveat into
account, that is why it's inthe Tier 1 and will certainly
be revi ewed before the other, the Tier 2 groups, are really
considered. In point of fact, all these standards are
i nportant. They've all been shown to have health effects to
sone extent, sonme nore than others. They are going to
affect children. So it is inportant that we get these
revi ewed, deci de whet her we have appropriate protective
factors for the residents of California. But you can only
do one thing at atine or a fewthings at atinme. So
prioritization is helpful. It's not the bottomline of it
t hough.

DR. SHERWN. M chael, could | add a three-second
thing that says one of the reasons | go along with this idea
of prioritizing is that, in reality, you can't really treat
PM 10 al one, or ozone alone, or NO2 alone. W actually wll
be taking sonme of those into consideration because they
certainly nust interact. And your ideas of working with
m xtures of particulates in itself enphasizes the fact that

we have to be a | ot broader in approaching toxicity.

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




247

DR. KLEINVAN: Al right, on Tier 2, does anyone
have any strong feelings about the pollutants in the Tier 2
| evel ?

DR. LIPSETT: Excuse nme, this is Mchael Lipsett
again. Did you poll everybody about NO2 being in the first
tier? | nmean, does everybody tend to agree with that?

DR.  KLEI NVAN: We pol l ed and asked if anyone felt
t hat anyt hing should be renoved fromthe first Tier.

DR. LIPSETT: Okay, | mssed that. |'msorry.

DR. KLEINVAN:  And nothing from T Tier 2 that | ooked
like it should nove into Tier 1. But if we |ook at Tier 2
now, are there any strong feelings about the Tier 2

pol l utants which are | ead, carbon nonoxi de, hydrogen

sul fide?

DR. SHERW N:. Does that include a question on
ranki ng then? Are you |looking for -- DR.  KLEI NVAN
Well, if you have a feeling for ranking --

DR. SHERWN. Well, | feel pretty strongly about
CO I think we're not quite tuned into all of the things

that CO can do. And considering the trenmendous
cardi ovascul ar problem we face, and the chronic nonspecific
| ung di sease problemwe face, | think that CO is sonething

where | think every household should have a CO nonitor
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present. And | think if ARB would give ne a nonitor to put
on ny car, | would be glad to do nmy personal recording. But
| do think COis tending to be understated. And don't
forget, we have those special circunstances such as higher
altitude. There are sone people here -- | have col |l eagues
that live at 2-3-4,000 feet in the Los Angeles area. And
there are other people, of course, Lake Tahoe -- | think we
consi dered Lake Tahoe to be a special circunstance. So |
think there is sone uncertainty in CO that warrant speci al
attention.

DR. THURSTON: George just rem nded ne that -- you
started to ask the question if anything should be noved from
Tier 2 to Tier 1, but then you said let's go back to Tier 1.

| don't know if you formally ask --

DR. KLEINVAN: Ch, I'msorry. Maybe we didn't
formal |y ask that question then. Thank you for the
correction, George. Does anyone feel that we should nove
sonmething fromTier 2 to Tier 1? For the record, it is not
noved. So Russ has suggested carbon nonoxi de be consi dered,
you know, the @@'s, the higher priority. Does anyone el se
have any conment on this? | had one thought from what Bart
had said earlier. The standards that are | east protective.

And in terns of the actual position of a standard, the one
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that is the nost out of Iine is the | ead standard. The
particul ar value for the |lead standard i s probably wel
above what we woul d now consider to be protective. And so
al though | ead per se is not an anbient air problem at |east
in nmost of California, just to have our priorities correct,
the |l ead standard is one that is likely to be revisable.
And so perhaps it should be given a relatively high
priority, just on the basis of a nunber that needs to be
adjusted. | think that gives you about five years worth of
wor k. And who knows what the science will bring to us in
five years? So maybe that's enough of a priority. Are
there any other business itens that we need to concl ude?
Ceor ge?

DR, THURSTON: | just wanted to foll owup on what
Russ Sherwin said and to point out that | agree with his
notion that probably CO should be the first one of Tier 2 to
| ook at just because there are these new studies, including
by Mool gavkar, pointing towards CO as having a role. And of
course | think we have the other evidence that was presented
and the biological plausibility of COin ternms of
cardi ovascul ar problens. So that's ny two cents on that.
Looki ng fromthe epi dem ol ogy perspective, | think there is

justification for that.
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DR. KLEINMAN: On the basis of CO | would tend to

agree with that. | believe that there is a | ot nore
evi dence com ng out and COw Il be sonething that needs to
be reviewed. SO -- we haven't really discussed. It does

have dramatic effects on asthmatics and | think the sense
was that it's certainly an issue of inportance, even though
our SO2 levels are generally low. Anyone care to coment on
the relative inportance of SO2 vs. COwithin Tier 2?

DR. BALMES:. For nany years, |'ve nmade the comment that
the federal standard is not an adequate protective with
regard to asthma exacerbations, and the State standard is
better. And it's not nuch of a problemin California, so
that's why -- you know, there are still point source issues.

Kids could live down wind froma refinery and get SO2
exposures that could cause themto have exacerbati ons of
their asthma. But it seens to ne that what |'ve heard about
CO and what |'ve seen in ternms of sone of the epi studies
that | personally would prefer a review of CO over SO2 at
this point. If we had nore of a SO2 exposure problemin
California, | mght feel differently.

DR. THURSTON: And you mght recall Jane Koenig's
comments yesterday. | think she would have said SO2 first,

but just as an asi de.
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DR. BALMES. She studied a lot of allergic
adol escent ki ds who've had -- she's neasured responses of
kKids to SC2.

DR. THURSTON: Yeah, | think that maybe she was
saying it's sort of like the argunent for |lead, that a
short-term SO2 to her is a no-brainer. You ought to just

put one in right away or sonething.

DR. BALMES:. | don't disagree.
M5. MARTY: This is Melanie Marty. | just had a
comment about the SO2 issue. | was taking to Jane yesterday

and it's nmy understanding that for these asthmatic studies,
you don't put severe asthmatics in these chanbers, that
these are primarily mld, naybe, nonitored asthmatics. |
think that's sonething that needs to be consi dered because
there certainly are severe asthmatics out there.

DR KLEI NVAN: R ght.

DR. BALMES:. John Balnmes again. | do think a
short termstandard for SO2 is a no-brainer, but that issue

has been out there for a long tinme and there hasn't been

much novenent. |If the commttee feels that that's sonething
we shoul d push for, | certainly wouldn't have any probl em
with that.

DR. KLEINVAN: Dane may be able to provide a
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little bit nore info on this, but when we reviewed the SO2
standard, the one-hour standard was set at a |evel that took
into account the relative nunber of short-term peaks --

DR BALMES: In California?

DR. KLEINVAN: In California. So it nmay have
built into it sufficient safety for those short-term
exposures, or at |least a consideration. And at the tine,
the maj or reason for taking the one-hour vs. 15 m nutes was
basically data. You know, managenent probl ens rather than
the ability to neasure it.

MR. WESTERDAHL: Dane Westerdahl. The answer is
correct. The health information that U C S.F. generated
indicated that .25 was definitely an effects |evel over a
one- hour average, that sone of the subjects responded. And
this was an open chanber. There was di scussi on yesterday
about face masks. This was an open chanber. But there were
al so individuals who had neasurabl e decrenents at .1, so
there was no margin of safety in the standard. There were
questions as to why the maxi mal response was in three to
five mnutes, as | recall, in these studies. There was a
question why didn't we set a shorter termstandard. | think
at that tinme, people involved in nonitoring were very

reluctant to deal with data in three to five-m nute
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increnents. Even though it could be done, they were very
reluctant to do it. That's not a reluctance any longer. It
coul d be done nore easily now Everything is on line. And
agai n, John knows this information very well. There is no
health protection at the .25 one-hour average. That's the
effects level and people are effected bel ow that.

DR PI NKERTON: M ke?

DR. KLEI NVAN:  Yes, Kent?

DR. PI NKERTON: Fromthe perspective of those of
us who study animals to understand air pollution, certainly
SO2 woul d seem nore logical for us to be wanting to | ook at,
and especially relating it to asthmatic-like conditions, but
| think the logic here really does dictate that probably the
COis the major pollutant on the second tier that would be
the one that should receive the priority.

DR. KLEINVAN. I'd like to invite any further
comments fromthe floor if anyone el se had conments on the
relative structuring of these Tiers. Suggestions? Bart, do
you have any closing remarks you'd |i ke to nmake?

DR. OSTRO Yes, sone very sinple ones. First of
all, I wanted to thank the scientists who have cone here
today and yesterday to help us review these pollutants. And

George, the one renmining | ong distance hol d-out, a speci al
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t hanks for hanging in there and providing sone i nput for us.
Thanks to you, M chael, for hel ping narrate and noderate.
Thanks to the Court Reporter and sound person, and to Rache
Broadwi n again for helping to organize all of this. And we

appreci ate all your help.

DR. KLEINVAN: Thank you. 1'd like to thank
especially Rachel, Mke and Bart for coordinating this
effort. | think putting this effort together has been a
very good experience. It's provided a very useful docunent
and | think the State is noving in the right direction,

t hi nki ng about protecting children's health, and we
certainly want to be supportive of that. | would like to
invite the nenbers of the commttee if they've got specific
comments that have not been given -- editorial things
related to the specific projects or the specific articles --
that we get those in to Rachel. |Is that okay? And she wll
distribute themto the authors so that they can be

i ncorporated in the final version of the papers. And if
transparenci es were used during the presentations here, it
woul d be extrenmely useful for us to have copies of those,
and those can also be given to Rachel. And | believe with
that, I'd just like to again extend nmy thanks to the

Commttee, the consultants, the authors, and to everyone
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el se here because it's really been a very good interactive
experience. | believe a lot of information has been
exchanged. So with that, 1'd like to close this session and
adj ourn. Thank you very nuch.

( Adj our ned.)
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